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50TH CONGRESS, } HOUSE OF REPRESENTATIVES. { MIS. Doc. 
2d Session. . No. 142. 
ANNUAL REPOR11 
OF THE 
BOARD OF REGENTS 
OF THE 
SMITHSONIAN INSTITUTION, 
SHOWING 
THE OPERATIONS, EXPENDITURES, AND CONDITION 
OF THE INSTITUTION 
TO 
JULY, 1888. 
•o••• 
WASHINGTON: 
GOVERNMENT PRINTING OFFICE. 
18 9 0. 
PIFTY-FIRST CONGRESS, FIRST SESSION. 
Concurrent resolution adopted by the House of Representatives May 27, 1890, and by the 
Senate, June 17, 1890. 
Resolved by the House of Representatives ( the Senate co1icu1-ring ), That there be printed 
of the Report of the Smithsonian Institution and National Museum for the years 
ending June 30, 1888, and June 30, 1889, in two octavo volumes for each year, 16,000 
copies; of which 3,000 copies shall be for the nae of the Senate, 6,000 for the use of 
the House of Representatives, and 7,000 for the use of the Smithsonian Institution. 
II 
LETTER 
FROM THE 
SECRETARY OF THE SMITHSONIAN INSTITUTION, 
ACCOMPANYING 
The annual report of the Board of Regents of that Institution to .the end of 
June, 1888. 
SMITHSONI.AN lNSTI'.l.'UTION, 
Washington, .D. C., July l, 1888. 
To the Congress of the United States: 
In accord a nee with section 5593 of the Revised Statutes of the United 
States, I have the honor, in bellalf of the Board of Regents, to submit 
to Congress the annual report of the operations, expenditures, am! con-
dition of the Smithsonian Institution for the year ending June 30, 1888. 
I have the honor to be, very respectfully, your obedient servant, 
S. P. LANGLEY, 
Secretary of Sniithsonian Institution. 
Hou. ,ToHN. J. INGALLS, 
President of the Senate, pro tem. 
Hon. JorIN G-. CARLISLE, 
Speaker of the House of Representatives. 
Ill 
ANNUAL REPORT OF THE SMITHSONIAN INSTITUTION TO THE 
END o·F JUNE, 1888. 
SUBJECTS. 
1. Proceedings of the Board of Regents for the sessions of January 
and March, 1888. 
2. Report of the Executive CommittP.e, exhibiting the financial affairs 
of the Institution, including a, statement of the Smithson fund, and re-
ceipts and expenditures for the year 1887-'88. 
3. Annual report of the Secretary, giving an account of the operations 
aud condition of tlie Institution for the year 1887-'88, with statistics of 
exchanges, etc. 
4. General appendix, comprising a selection of miscellaneous memoirs 
of interest to colla,borators and correspondents of the Institution, 
teachers, and others engaged iu the promotion of knowledge. 
The report of the National Museum for the year 1887-'88 will be pub-
li. be<.1 in a separate volume. 
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THE SMITHSONIAN INSTITUTION. 
MEMBERS EX OFFICIO OF 'fHE '' ESTABLISHMENT." 
(January, 1888.) 
GROVER-CLEVELAND, Presideut of the United States. 
JOHN J. INGALLS, President of the United States Senate pro ternpore. 
MORRISON R. WAITE, Chief-Justice of the United States. 
THOMAS I<-,. BAYARD, Secretary of State. 
CHARLES S. FAIRCHILD, Secretary of the 'l'reasury. 
WILLIAM C. ENDICOTT, Secretary of War. 
WILLIAM C. WHITNEY, Secretary of the Navy. 
DON M. DICKINSON, Postmaster-General. 
AUGUSTUS H. GARLAND, At.torney-Genernl. 
BENTON J. HALL, Commissioner of Patents. 
REGENTS OF THE INSTITUTION. 
(Li Rt given on the following page.) 
OFFICERS OF THE INSTITUTfON. 
SAMURL P. LANGLEY, Secretary. 
Director of the I,utitution, and of the U. S. National M11seurn. 
G. BROWN Goomi:, .Assi8tar1t Secretary 
WILLIAM J. Rmrns, Chief Cler le. 
IX 
REGENTS OF TIIE SMITHSONIAN INSTITUTION. 
By the organizing act approved August 10, 1846 (Reviserl Statutes, 
Title LXXIII, section 5580), " The business of the Institution shall be con-
ducted at the city of Washington by a Board of Regents, named the 
Regents of the Smithsonian Institution, to be composed of the Vice-
President, the Cl.lief.Justice of the United States [and the Governor of 
the District of Columbia], three members of the Senate, and three mem-
bers of the House of Representatives, together with six .other persons, 
other than members of Congress, two of whom shall be resident in the 
city of Washington, and the other four shall be inhabitants of some 
State, but no two of the same State." 
REGENTS FOR THE YEAR 1888. 
The Vice-President of the United States: 
JOHN J. INGALLS (elected President of the Senate February 26, 1887). 
The Chief-Justice of the United States: 
MORRISON R. WAITE. ______ ............................ died March 23, 1888. 
SAMUEL F. MILLER, Acting Chief-Justice, elected Chancellor ancl President 
of the Board pro ternpore March 27, 1888. 
United States Senators: Term expirea. 
J TIN S. MORRILL (appointed Febrnary 21, 1883) . .... ___ ...• Mar. 3, 1,;91, 
'IIELBY M. CULLOM (appointed March :l:\ 18 5) . ... ___ ....... Mar. 3, 1889. 
RANDALL L. GIBSON (appointed December 19, 1887) ....•..... M~u·. 3, 1889. 
Members of tlie House of Representatives: 
, AM EL . COX (appointed Jauuary 5, 1888) ...•••...••• __ .•.•• Dec. 2fi, 1889 . 
.J 'EPH WHEELER (appointed .January 5, 1 88) .......... ___ . _ Dec. 2G, 1889. 
WILLIAM W. PHELP (appointed January 5, 18 ) .. _ .... __ ... Dec. 20, 1889. 
Citiz n of a 'tate: 
A A RAY, of Ma Rachusetts (first appointed in 18i4). ___ . _ .c1ie<l .Jan., 30, 1 8 . 
HE TRY OPPEE, of Penn ylvauia (first appointed in 1 74) ..... Dec. 2fi, 1891. 
• AU PORTER, of Connecticut (first appointeJ in l 78). _ .. ___ . Mar. 3, J 90. 
JA~lE. B. AeGELL, of Michigan (appointed January 19, 18 7) _ Jan. 19, 11393. 
Ar.· REW D. v\ HITE, of New York (appointed Fehrnary 15, 1 88, 
to. n c c1 A a Gray, d cea. e<l) .............. _ ................. _ Feb. 15, 1894. 
Citiz nR f Wa. hington: 
JA rn . WELLI T ' (appointed May 13, 1 4) .............. ___ May 13, 1R90. 
I 
1
T ' MERY '. MEI ' (appointed ecemher 2G, 1 S) ..•.... Dec. 2fi, 1 91. 
Executive 0111mittee of the Bom·d of Regents. 
J . Wr.u.1 ·o. lh;.•ny Cc PP~:r,: . M . ·T ,mrnnY C. MEIGS. 
JOURNAL OF PROCEEDINGS OF THE BOARD OF REGENTS OF 
THE SMITHSONIAN INSTITUTION. 
W .ASIUNGTON, January 11, 1888. 
The stated annual meeting of the Board of Regents of the Smithso-
nian Institution was held this day at 10:30 o'clock A. M. 
Present: Chief-Justice M. R. W AITE 1 Chancellor of the Institution, 
Hon. S. S. Cox, Hon. W. W. PHELPS, Hon. JOSEPH WHEELER, Dr. 
HENRY COPPEE, Dr. J. B. ANGELL, Dr. J. C. WELLING, General M. 
0. MEIGS, and the Secretary, Professor LANGLEY. 
Excuses for non-attendance were read from Dr. No.Arr POR'rER and 
Senator J. S. M< •RRrLL. The Secretary made a statement that the ab-
sence of Dr. AsA. GRAY was caused by his severe illness. 
The journal of the proceedings of the Board at the meetings on Janu-
ary 12 and November 18, 1887, was read and approved. 
The Secretary stated that in accordance with the instrnctions of the 
Board at the last meeting, he had again consulted with the widow of' 
the late Professor BAIRD, and ascertained that while she desired to 
defer to tbe wishes of the Regents, her own preference would be that 
the interment of the remains of her husband sbould be strictly private. 
It was necessary therefore to depart from the arrangements which had 
been contemplated at the last meeting of the Board, and by the advice 
of the Executive Committee, a meeting of the Board of Regents was not 
called as bad been anticipated in December, and the stated annual 
meeting is therefore now held at the regular time, as provided by the 
regulations of the Board of Regents. 
The Chancellor announced the appointment by. the President of the 
Senate, on December 19, 1887, of Hon. Randall L. Gibson, of Louisiana, 
as a regent of the Smithsonian Institution, vice Senator Maxey, whose 
term bad expired. 
The Chancellor also announced the appointment by the Speaker of' 
the House of Representatives, on January 5, 1888, of Hon. S. S. Cox, 
of New York, as regent, vice Hon. 0. R. Singleton, who had not been 
re-elected to Congress; aud on the 10th of January, of Hon. Joseph 
Wheeler, of Alabama, vice Hon. W. L. Wilson, and the re-appointment 
of' Hon. W.W. Phelps, of New Jer~ey. 
Dr. Welling, chairman of the Executive Committee, presented its an-
nual report for they ar ending June 30, 1887. 
Dr. Welling, in pre. en ting the report, called attention to a para.graph 
on the third page, r la.tive to the appropriation for "ethnological re-
xi 
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searche ," an<l. he wished it undMstood-not as a matter of criticism, but 
in explanation-that the Executive Committee made no examination 
or in. pection of the accounts of the Bureau of Ethnology. These were 
exclusively under the control-according to the acts of Congress mak-
iug the appropriations-" of tlie Secretary of the Smithsonian Institu-
tion." In tliis respect a difference existe<l. between the duty of the com-
mittee in rega,rcl to these accounts antl thos~ of the Museum or of other 
trnsts committed to the Institution, of which careful examination was 
made of every voucher. 
'.rhe Secretary stated that he would be very wining t.o be relieved of 
this weighty responsibility and would be gratified if it could be assumed 
by the Regents. He had no desire to assume a personal responsibility 
iu regard .to the appropriation referred to, and he hoped that in the 
future it might be found possible· to make the appropriations to the 
"S1nithsonian Institittion" instead of to the "Secretary." 
Dr. Welling remarked that the Executive Committee does not care to 
share this responsibility. 
Dr. Coppee said he tbougbt it the duty of the Regents to share in 
this; and tllat if the language of the act was doubtful, and if in relation 
to one trust it was the duty of the Secretar.v to confer with the Execu-
tiYe Committee, he thought that in others, although the Regents or the 
Institution were not specially mentioneu, he ought to come under the 
ame arrangement. 
G neral Meigs said that Congress made the distinction referred to by 
Dr. Welling, and it was not for the Board to advise or diet.ate to Oon-
gre . 
fThis view was assented to by various members of the Board.] 
The Secretary having stated that the accounts of the Museum were 
, ttl <l h.Y the Interior Department, and that the estimates for preserva-
tion, tc., of the collections were sent by him tlJrough the Secretary of 
th luLerior to the Secretary of the Treasury, the Chancellor remarked 
that h tllought that all the account of the Institution in regard to 
any op rations committed to it, should be settled directly with the 
1'rea ·nry Department, aud not through an intermediate department. 
The Secretary said that the Chancellor had anticipated what he was 
• bout to say. A the Executive Committeehadobserved, the relations 
f th 1\ln eum with the Departmeut of the Interior on the one band 
and with the R gent on the other, are undoubtedly ambiguou , since 
tll late ecretary of the Interior him elf wrote to say that he did uot 
nncl r t n th m. t pre ent the Secretary of the In titution tran mit 
th timate for th ur au of Ethnology to the Secretary of the Trea -
nr ' hu 1 n t tran mit tho of the Uu eum, which are ent through 
th ~ er tary of the Interi r. It would eem de irable that ome ar-
rano- m n · houlcl lJ made by which in the future all the e ti mates 
b uld 1 , u mitt cl t the ecr tary of the 1r a ury, and all appro-
1 ri ti n t r the In um, a.' w 11 a for th Bureau of Ethnology, made 
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to tl;ie Smithsonian Institution. and that the sundry civil bill shoL1l1l be 
changed in the items relating to the Museum and the Bureau of Eth-
nology. 
The Chancellor expressed the opinion that all the appropriations 
ought to be disbursed and controlled by the Institution. 
After remarks by several of the Regents, on motion of Dr. Welling, 
the following resolution was a<lopted: 
Resolved, That the Regen ts recorn mend to Congress that the form of 
the sundry civil appropriation bill be so changed in the items relatiug 
to the Museum and the Bureau of Ethnology as to provide, 
First, That these moneys shall be disbursed nuder the direction of 
the Smithsonian Institution. 
Second, That the estimates for the appropriations of the Museum in 
future shall be sent direct to the Secretary of the Treasury by the 
Smithsonian Institution through its Secretary. 
On motion, it was resolved that the report of the Executive Committee 
be accepted. 
The Secretary presented the annual report for the year ending June 
:.w, 1887, which had been printed; but he regretted to say that be bad 
not been able to procure copies from the Public Printer in December, iu 
accordance with the resolutions of the Board. 
The Chancellor suggested_ that some action ought to be taken by Con-
gre8s to avoid delay in printing the annual reports of the Institutiou. 
Be thought provision might be made by law for the printing of t.lrn 
Smithsonian Institution outside of the Government Printing Office, as is 
clone in the case of the printing for the Supreme Court. The atr.eutiou 
of the Congressional Regents was especially called to this subject. 
The Secretary stated tliat a large amount of indispensable printing 
was now done through the Department of the Interior, and some pro-
vision ought to be made for this if the connection of the Museum with 
the Department should cease. He hoped that the Congressional Re-
gents would take some action in this matter. 
On motion of Mr. Cox, it was resolved that the report of the Secre-
tary for the year ending June 30, 1887, be accepted, and tliat the Sec-
retary transmit the same to Congress. 
The Chancellor announced that on December 2, 1887, in accor<lance 
with the statute, be ha,d appointed Mr. G. Brown Goode to act as Act-
ing Secretary in case of the absence or disability of the Secretary. 
The Secretary called the attention of the Board to a bill introduced in 
the Senate by Senator Edmunds ou the 12th of December, as follows : 
A BILL to provide for paying tho widow of the late ·spencer F . Baird for the services 
rendered by him as Commissioner of Fish and Fisheries. 
Be it enacted by the Senate and Hoitse of Representatives of the United 
States of America in Congress assembled, Tbat the Secretary of the 'freas-
ury be, and he is hereby, directed to pay Mrs. Mary C. Baird, widow of 
the lat~ Spencer F. Baird, the sum of fifty thousaud dollars, out of any 
mou Y m tllc Treasury uot otherwise appropriate<l, iu full compensation 
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for the services and expenses of the said Spencer F. Baird during his 
administration of the office of Corn missioner of Fish and Fisheries, from 
February twent,y-fiftll, eighteen I.mud.red and seventy-one, to the time 
of bis death in .A.ugnst, eighteen hundred and eight,y-seven. 
Tile Secretary also called attention to the fact that Senator Morrill 
bad introduced a bill in the Senate on the 12th of December, 1887, as 
follows: 
A BILL for the erection of a bronze statue of Spencer F. Baird, late Secretary of the 
Smithsonian Institution. 
Be it enacted by the Senate and House of Representatives of the United 
&tates of America in Congress assembled, That the Regents of the Smith-
souian Institution be, and are hereby, authorized to contract for a statue 
in bronze of Spencer F. Baird, late Secretary of the Smithsoniau Insti-
tution, to be erected upon the grounds in front of the National Museum; 
aud for this purpose, and for the entire expense of the foundation aud 
pedestal of the monument, the sum of fifteen thousand dollars, or so 
much of said sum as may be needed, is hereby appropriated, out of any 
moneys iu the Treasury not otherwise appropriated. 
On motion of Mr. Phelps it was resolved that the Executive Commit-
tee and the Secretary be authorized to act for the Board of Regents 
iu case of the passage of any act of Congress relative to the etectiou of 
ai statue of Professor Baird. 
The Secretary stated that be had but one more matter to which to 
call the attention of the Board; it was brief, but of considerable im-
portance. 
It may be remernbereu that several years ago the Secretary of the In-
stitution, Professor Baird, called the attention of the Regeuts to a bill 
ntroduced in tile House of Representatives as follows, viz: 
'' For tile erection of a fire-proof building on the south portion of the Srnitltsoni~m 
Re ervation for the accommodation of the U. S. Geological Survey, and for other 
purposes. 
"Beit ena,cted by the Senate and House of Representatives of the United 
&tates of A.mer'ica in Congress assembled, That the sum of two hundred 
thou aucl <lollars be, and hereby is, appropriated out of any money in 
the 1'rea ·ury uot otllerwi e appropriated, for the erection of a fire-proof 
building- on the "outh portion of the Smithsonian Reservation for the 
accommodation of the U.S. Geological Survey, and for other purposes: 
Pro ided, 'Ihat thecon 'ent of the Regents of the Smithsonian Iustitutiou 
be fir · obtained thereto, and that the building be under their direction 
wh,11 compl ted: And provided further, That the building be erected by 
th_e r ·hit 'Ct of the Capitol in accordance with plans approved b.v the 
Dir ctor f the United States Geological Survey, the Secretary of the 
mith nian ln titution, and the .Architect of the Capitol, acting as a 
ard th refor. 
'. ft raver full e pre ·ion by the Regents in favor of immediate 
a ·ti n u moti n f ral berman, it was 
I e.'ol eel ' Im th, B ard of Regents of ti.le Smithsonian Institutiou 
· mm ·~1 l t n_gr ,.-.· to enlarge the ational lVIuseum, ·o as properly 
1t_ h r~rn ra1 g logical, and other c 11 ctions already on 
rn -rea rng ach year, by tlie erection of a fire-proof lJuil<liug 
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on the southwest corner of the Smithsonian Reservation. similar in 
style to the present National Museum, and they request an appropria,tiou 
of $300,000 therefor, to be expended under thA direction of the Regents 
of the Institution."* 
The Secretary remarked that the placing of the offices of the Geologi-
cal Survey upon land heretofore reserved exclusively for Smithsouiau 
purposes might be perhaps considered as committing the Iustitutiou 
toward the policy of a union with other scientific bureaus of the Gov-
ernment. It was in view of the questions of general policy thus involved, 
that it seemed proper that he should ask instruction from the Regents. 
He could only infer their opinion on the former bill from the language 
of the resolution, which apparentls: implied, 
First. That increased provision was desirable for the Museum col-
lections. 
Second. From its silence as to the Geological Survey, that the building 
proposed in the bill was not to be appropriated to that use. 
The Secretary had lately been informally advised that it was the desire 
of the Geological Survey to obtain his opinion with reference to this, in 
anticipation of a bill to be brought before the present Congress, and he 
desired to be favored with the judgment of the Regents. 
The Chancellor stated that it was desirable that new Museum build-
ings should be erected in any case, but that since by act of Congress 
a certain part of the public grounds had been. set apart and appropri-
ated absolutely and exclusively to the Smithsonian Institution, he for 
one did not want to see anything else placed on these grounds. He 
further said: "If the Smithsonian Institution is to grow it will need 
·chem all, and whatever is put upon them should be under our exclu-
sive control." 
After remarks by a number of Regents, expressing concurrence in 
the views of the Chancellor, it was suggested by Mr. Phelps that the 
unanimous opinion of the Board ought to be em bodied in a resolution. 
The Chancellor did uot t!Jink this was necessary. He supposed all 
the Secretary wanted was the moral support of the Board in a policy 
which would forbid the placing of any building on the Smithsonian 
grounds except for the exclusive use of the Smithsonian Institution. 
The Secretary alluded to another bill, which proposed to occupy part 
of the public grounds, including the Smithsonian reservation, with 
buildings for the Columbian celebration in 1892. It was here re~arked 
by a Regent that there was no danger of this being doue immediately, 
to which the Chancellor said, "With my consent, never." 
On motion of Dr. Angell, it was resolved that the income of the Insti-
tution for the fiscal year beginning July 1, 1888, and ending June 30, 
1880, be appropriated for the service of t,he Institution, to be expended 
by the Secretary, with the advice of the Executive Committee, npon the 
* Proceedings of the Board, Jaumll'y 17, 1883. Smttbsooiau Report for 1882, 
J>P· xii, xiii , 
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basis of the operations described in the last annual report of said com-
mittee, with full discretion on the part of the Secretary as to items of 
expenditures properly falling under each of the heads embraced in the 
established conduct of the Institution. 
The Chancellor informed the Board that he had the melancholy duty 
to perform of announcing the death, yesterday, of Dr. PETER PARKE&, 
who bad been for many years a Regent of the Institution and chairman 
of its Executive Committee. 
On motion of Dr. Angell, it was resolved that the ExecuUve Commit-
tee prepare resolutions relative to the death of Dr. Parker. 
Dr. Welling, of the Executive Committee, presented the following 
resolutions, which were adopted: 
Whereas the Board has received the afflictive intelligeuce that the 
venerable Dr. PETER PARKER, who, for sixteen years, was a member of 
the Board of Regents, and who for this whole peTiod served with fidelity 
on its Executive Committee, has departed this life after a long career 
filled with useful labors in the service of God and of man: '.rherefore, 
be it 
Resolved, That in the _retrospect of such a life-career, protracted as it 
was l>eyoud the limits usually allotted to men, and yet at each stage of 
its progress dedicated to beueficent works in the cause of religion, 
pllihtnthropy, and science, we desire to tei:;tify our respect for the exalted 
worth and scrupulous conscientiousness which Dr. Parker brough t to 
the discharge of every duty, and which, during his connection with the 
government of this Iustitution, were nobly exemplified by the zeal and 
diligence with which he ever watched and worked for its prosperity 
au<l usefulness, even during the later period of his honorable service, 
wheu the burden of years was added to the burden of bis official cares, 
and when with a less conscientious sense of public duty he might 
have claimed an exemption from the tasks of life. 
Resolved, That siuce the retirement of our departed colleague from the 
membership of this Board we have continued to follow him with the 
grateful recollections inspired by the association of this council cham-
ber, as well as with a reverent respect for the Christian patience with 
which he bore tl.ie infirmities of advancing age and the unfaltering 
Ohri tian hope with which he awaited "the inevitable hour" in full 
a urance of immortality. -
Re. olved, That these re olution · be prcad upon the miuute8 of the 
Board, aud that tlie Secretary of the In, titutiou is hereby requesteu. to 
tran ·mit a copy of them to the family of our late colleague. 
Ou motion, the Board then adjournec.l sine die. 
SPECIAL MEETING OF THE REGENTS. 
W .ASHINGTON, J.l!larch 27, 1888. 
A special meeting of the Board of Regents was held this day at 11 
o'clock .A. M. 
Present, Hon. J. J. INGALLS (President of the United States Senate 
pro tem.); Hon. SAMUEL F. MILL,ER (acting Chief Justice of the United 
States); Hon. J. S. MORRILL, Hon. S. M. CULLOM, Hon. S. S. Cox, 
Bon. JOSEPH WHEELER, Hon. WILLIAM W. PHELPS, Dr. JAMES C. 
WELLING, General M. 0. MEIGS, and the Secretary, Prof. S. P. LANG-
LEY. 
The Secretary called the Board to order. 
On motion of Senator Morrill, Hon. J. J. Ingalls was electecl Uhair-
man. 
Excuses for non-attendance were read from Dr. PORTER, Dr. COPP.EE, 
Dr. ANGELL, and Dr. WHI'l'E. 
The Secretary stated that this special meeting had been called at the 
• request of three of the Regents as provided in the organic act. There 
were two st1bjects requiring consideration: First, the recent death of 
the Chancellor of the Institution, Chief Justice Waite; second, the elec-
tion of a Chancellor. 
Professor Langley remarked that it would be for others who had 
known the late Chancellor longer than he had to speak of his worth an·d 
public services. He could only say that Judge Waite was not.only a 
tower of strength to the Institution; he was much more; he had the 
regard, the respect, and the reverence of all those who were brought into 
relation wit.h him. He could only speak of him with the real affection 
he felt, and say that the 101,s the Institution had experienced was to 
him that of a dear and revered personal friend. 
On the second poiut, the Secretary stated that the joint signatures of 
the Cllancellor and Secretary were required on requisitious for money 
from the United States Treasury for carrying on the operations of the 
Institution, and tlJat on the 1st of next July the semi-aunual interest 
would be due, and some one who could act as Chancellor, within the 
provision of the law, must sign the requisition iu connecti.on with the 
Secretary, at that time. 
On motion of Dr. vVelling, a committee was appoiuted. to express the 
8 11 e of the Board in relation to the dea.th of tlie Cllaucellor. 
Tho Chair appointed Dr. Welling, Senator Morrill, and Professor 
Laugl '.Y, 
H. l\lis. 142--ir XVII 
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The colllrnittee retired aud ou its return reported tllrough the chair-
man, Dr. "\V-elliug, the following preamble and resolutions, which were 
unanimously adopted: 
Whereas the Board of Regents of tlrn Smithsonian Institution l1as 
been called to meet in extraordinary session by the afflicting intelli~ 
gence that MORRISON REMICK w Al'l'E, late Uhief-J ustice of _the 
Supreme Court of the United States;and late Chaucellor of the Smith-
sonian fo stitntion, has lJeen removed by the hand of death from the 
scene of his lJigh activities and distinguished usefulness; therefore be it 
Resolved, TlJat sitting as we do at this time and place, in the very 
center of that dark sliadow whicii has fallen upon the whole laud in the 
lamented deatli of the late Chief-Justice Waite, and appalled as we 
are by the suddenness as well as by the magnitude of the great afflic-
tion which in coming to the nation at large has come to us individually, 
witb. an added pathos of sorrow because of the nea_rer view we have 
had, for so wauy years, of the talents, virtues, and graces whicll found 
tlJeir familiar home iu the person of our honored friend, we could with 
much good reason crave for ourselves, in this hour of bereavement, the 
bumble 1,ermission of mourning apart, that we migllt silently gauge 
the depth aud the dimensions of a calamity wllich brings to us its 
message of personal grief aud which bas also torn away from our high-
est seat of justice its venerated and beloved chief; from tlie leg·al pro-
fession of tlie country its foremost official representative and therefore 
its crow11ing exponent; from tlie walks.of social life in this uational 
capital a commanding presence no less remarkable for his genial and 
opeu-beartnl si11cerity than for his affable and gracious benignity; and 
from the Christian comruunion a true and faithful disciple who wit-
nessed a good confession as much by the simplicity and humility with 
which lie walked before God as by the unswerving consistency with 
wbicll lie wore the ornament of a pure heart and of a meek and quiet 
spirit before the scrutiny of his fellow-men. 
Resolved, 'i'hat while au obvious sense of propriety must dictate that 
we sllould leave to others in that great forum which was the chosen 
arena of his life's career the sad privilege of depicting, with minute 
and ·detailed analysis, the rellla,rkable cow bi nation of strong and lovely 
trait wlJich met in the person of the late Chief-Justice and gave to the 
ym metrical character of our beloved friend its blended sweetness and 
liglit, we cau not omit, even in this hour of our special sorrow, to bear 
our che 'rfnl te timony to the plea ing amenity with which he pres ided 
v r tlrn <lelib rations of this council chamber as the Chancellor of the 
mitb ·ouia11 Iu titution, and sharing, a we all do, in a profound ad-
miration fur tlie inte11igence he brought to our discussions, while ever 
mod rati11g tll m by tb guidance of bis clear thought aud mild wisdom, 
. ~ can ~ut reu<ler our! , rent homage to the engaging personal qual· 
1t1 ' wlll h ndear d b11n to u a, a man, while at the same time grate-
fuily •onf ·iug ur bli 0 ·ation to llim for the provident care aud deep 
~nt r_ ' wliil-ll h alway brought to tb di ·charge of bis official duties 
111 th1 p1a , where, hrough all they ar of bis honorable and useful 
rvi · at ~b h ad f thi · Board, the Secretary of the Institution in 
· mm u with ur. h· ba 1 , n don him a the wi e and true coun· 
• 11 r wh nl l b , trn tecl a w 11 for th rectitud of bi moral iutui-
ti n,· a: fi r th l ar p~rc pti n f hi calm and judiciou intellect. 
. Re ol · £, Tl1 w1ll atteud the fun ral of onr departed Chan ellor 
1ll , _1 · ~ucl th r tnn~ of th In itution, together with a 
1 .1 u < t1 n 1r 1 n mbPr:-; of ih · rd, er qne ted to accompany 
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the other friends and associates of the late Chief-Justice who will bear 
bis remains to their last resting place in Ohio. 
Resol'l'ed, That these resolutions be entered on the minutes of the 
Board, and that the Secretary l>e requested to send a copy of them to 
the family of our departed friepd in token of our sinc~re condolence 
with them in their great affliction. 
On motion of Senator Cullom it was resolved, that Acting Chief-
Justice · SAlVIUEL F. MILLER be elected Chancellor pro tem. 
On taking the chair, Justice Miller remarked that in this hour of 
grief it was a consolation to be honored with the appointment which 
had just been conferred upon him, especially as it was not a necessity 
of law that he as .L\cting Chief-Justice should have been selected to fill 
this important position. While it would not be expected of him on the 
present occasi.,on to deliver a eulogy on the late Chancellor, it was only 
proper for him to say t~at, sitting beside Judge Waite as he had done 
for four hours a day for about fourteen years, he felt as well qualified 
to appreciate his character as any man liviug. He was an able judge, 
an upright man, honest in every fiber of his nature. No sophistry 
could induce him-to act in violation of bis conscience. He never was led 
to believe ouly what he desired to believe, or to decide against his con-
victions of right. He was a .sound jurist, and above all an a'ble manager 
of our complicated legal administrative affairs. We can not do too 
much to houor his memory. 
He thanked the gentlemen of the Board for the honor they had con-
ferred in electing him Chancellor. · 
Ou motion of Mr. Phelps, it was resolved, that all or any of the mem-
bers of the Board, and the Secretar_y, who wish to attend the funeral 
services of tlie late Chancellor at Toledo, be appointed to represent the 
Board of Regeuts. 
On motion, the Board then adjourned sine die. 

REPORT OF THE EXECUTIVE COMMITTEE OF THE BOARD OF 
REGENTS OF THE SMITHSONIAN INSTITUTION. 
(For the year ending 30th of June, 1888.) 
To the Board of Regents of the Smithsonian Institution: 
The Executive Committee of the Board of Regents of the Smithsonian 
fostitution respectfully submits the following report in relation to the 
funds of the Institution, the appropriations by Congress for the National 
Museum and other purposes, and the receipts and expenditures for the 
Institution and the Museum for the year ending Jun.e 30, 1888. 
Condition of the fund July 1, 1888. 
The amount of the bequest of James Smithsou deposited· in the 
Treasury of the United States, according· to the act of Congress of 
August 10, 1846, was $515,169. To this was added, by authority of 
Uongress, act of February 8, 1867, the residuary legacy of Smit.hson, 
and savings from annual income and other sources, $134,831. To this 
$1,000 w:as added by a bequest of James Hamilton, $500 by a bequest 
of Simeon Habel, and $51,500 as the proceeds of the sale of Virginia 
bonds owned by the Institutiou, making in all, as the permanent Smith-
son fund in the United States Treasury, $703,000. 
Statement of the Receipts and Expenditures of the Sm-ithsonian Institution 
July l, 1887, to June 30, 1888. 
RECEIPTS. 
Cash on hand July 1, 1387 ......... _ ........ _ .... _ ...... _. _. $1,423.14 
Iuterest on the fnnd, July 1, 1887 .... { .........••. ·--- ....... 42 180.00 
Interest ou the fund, January 1, 1888 5 ' 
Cash from sales of publications ................ _ _ _ _ $481. 75 
Cash from repayments of freight, etc .. _ .... _. _ .. _.. 271. 11 
752.86 
Total receipts ................ _ ... _ ...... ___ . _ . _ .....••. __ . _ .. _ _ _ _ $4( 356. 00 
EXPENDITURE • 
Building: 
Repairs, care, and improvements ............... $2,682.37 
l!~urniture and fixtures .... . . __ ......•.. _ ...... _ 1, 088. 64 
--- $3,771.01 
Exp~nditures (carried over) .. ___ ... __ .... _ ........... _._. :~, 771. 01 
XXI 
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General expenses : 
Meetings .. ___ .. ____ .. ___ •......... __ . _ . _.. . . . . $576. 00 
Postage and telegraph .. _ ...... _ .. _ ... __ .. -- - . . 313. 50 
Stationery ... --.·----··--····---·····-····-··· - ~5!3.11 
General printing .. _ ...... __ ... _ .. _ . _. __ .. ___ ... 359. 71 
Incidentals (fuel, gas, ice, stab~e, etc.) . ___ -. - . - 1,625. 92 
Library (books, periodicals, binding, etc.)._. __ . 2,828.00 
Salaries .... _ ... ___ .. __ .... ___ ..... _ ... _ ... _ .. . 18,430. 08 
---$25,086.32 
Publications and researches : 
Smitllsoniau Contribntions..................... :342. 00 
Miscellaneous Collections . . . . . . . . . . . . . . . . . . . . . . 3, 835. 00 
Reports........................................ 2,413.61 
Explorations ................•••......... _ . . . . . 545. 22 
--- 7,135.83 
Litemry and ~cientific exchanges ...... ___ ... _. - .....•.. - . . . . 3, 11:1. 46 
Portraits of tho late Chancellor, and of the Secrei,ary...... . . . . 440. 15 
Total expenditure ............................... '..... . . . . . . . . . . . . $:39, 546. 77 
Balance unexpended June 30, 1888... . . . . . . . . . . . . . . . . . . . . . • . . - . . . . 4, 809. 2:J 
The cash received from sales of puQlications, repayments for fre ight, 
etc., i~ to be credited on the items of expenditure above as follows : 
Postage .......................... _ . . . . . . . . . . . . . . . . . . . . $3. 80 
Incidental Fi...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61. 56 
Smitbsonia.n Contributions- ~ ........................... 124. 40 
MiscelJaneons Coliections· .............................. 337. 67 
Reports............ . ................................... 19. 6H 
}Jxchanges...... . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . 205. 75 
$i52.86 
Tlle uet expenditure of the Institution for the year was tberefore 
$38,793.91, or $752.86 less than the total expenditure, $39,546.77, aborn 
given. 
In addition to the aggregate of salaries, above stated at $18,430.08, 
the nm of $4,289.98 was paid as salaries for services rendered in con-
nection with the subject of building ($1,240), exchanges ($1,050), 
library ( 1,200), and report ( 799.98), and makes a part of the charges 
reported under tho e head . 
All the moneys received by the Smithsonian Institution from interest, 
ale , r fuudino- of money· temporarily advanced, or otherwi e, are 
d po itecl with he Tr a urer of the United State to the credit of the 
retary of the In tituti n, an<l all payments are made by bis checks 
n th Trea urer of tl.l nit d State . 
TION.A.L EXCIIA GE • 
12,000.00 
REPORT 01? TTIE EXECUTIVE COMMI'rTEE. 
Expenditures d1tring 1887-'88. 
Salaries 01· compensation: 
1 cnrntor (part of year), at $175 per month ...... . 
1 clerk, twelve months, at $150 por month ...... . 
1 clerk, twelve months, at $100 per month ...... . 
1 clerk, eight months, at $75 per month ......... . 
1 clerk, six months, at $75 per month ...........• 
1 clerk, eight months, at $65 per month ...••..... 
1 clerk, twelve months, at $60 per month ....... . 
1 clerk, six months, at $ti0 per month ........... . 
1 clerk, eight months, at $60 pe:r month ........• 
1 clerk, four months, at $60 per month .......... . 
1 clerk, four months, at $55 per month .......... . 
1 copyist, four months, at $40 per month ........ . 
1 copyist, special. ...•...........•............... 
1 packer, nine months, at $75 per month ........ . 
1 packer, five months, at $50 per month ...•..... 
1 messenger, nine months, at $20 per month ..... . 
1 laborer, two months, ::i.t $40 per month ........ . 
1 agent ( Germany), one year ................... . 
1 agent (England), one year .................... . 
$598.39 
1,800.00 
1,200.00 
600.00 
450.00 
5~0.00 
720.00 
360.00 
480.00 
240.00 
220.00 
160.00 
40.65 
67fi.OO 
250.00 
180.00 
80.00 
1,000.00 
500.00 
Total salaries and compensation ........................ $10,074.04 
Freight ...................... ·.......•..........•......... 924. 54 
Packing·boxes ............... _.. . . . . . . . • • • . . . . . . . . . . . . . . . 527. 00 
Printing ....................... _................. . . . . . . . . ...230. 50 
Postage ...............•.......... _... .. . . . . . . . . . . . • . . . . . . 100. 00 
Binding records.......................................... 88.00 
Date stamps ..........•....... ···-····-·········~---..... 5.75 
XX!Il 
Total expenditure ...............•...••••.•.................... $11, 949. 83. 
Balance unexpended July I, 1888.-.. .••• ..•• •...•. ...... .•••.. 50. 17 
NOR'.I'H AMERICAN ETHNOLOGY. 
An appropriation of $40,000 was made by Congress for the fiscal year 
euding June 30, 1888, for the prosecution of ethnological researches 
unu.er the direction of the Secretary of the SmitlJsoniau Institution. 
Tbe actual contluct of these investigations bas beeu placed by the Sec-
retary in the hallds of Maj. J. W. Powell, Director of tbe Geological 
Survey. The abstracts of expenditures and balance sheets for this appro. -
priation have been exhibited to us; the vouchers for the expenditures, 
after approval by the Secretary, are paid by the disbursing clerk of the 
Bureau of .f1Jthnology and transmitted to the accounting officers of the 
Trea ury Depa,rtment for settlement. · 
The balance available to meet ontstanding liabilities on the 1st of 
July, 18 8, as reported by the official disbursing agent, is $7,847.08. 
XXIV REPORT OF THE EXECUTIVE COMMITTEE. 
The following is a classified statement of all expenditureR m:u1P- dur-
ing the last fiscal year from this appropriation: 
Classification of expenclitu?·es (A). 
Salaries and compensation per year, viz: 
1 ethnologist ($3,000) .... __ ... --·. ___ --·· _. _ .••..••••• · --· ..•••. ___ _ 
2 ethnologists ($~,400) . _ .. _ ..• _. _ .. ___ . _ . _ ..... _ •••.. ___ ...••. _. - - - . 
2 etlrnologists ($1,800) .. _ .... ____ .. _. ______ . _ .. _ ... _ ..•••. ____ .. __ .. _ 
3 assistant ethnologists ($1,500) -----· __________ ·--- ____________ ---· 
4 assistant ethnologists ($1,200) .- ____ . __ ... ____ . __ .. ____ . __ . ___ . -- - - . 
1 assistant ethnologist ($1,000) ________ ·----- ·-·--- ______________ ----
1 assistant ethnologist ($720). _. ___ .. ____ . ____ . ______ . --· ---· ____ . __ -
1 n1orleler ($720) . ___ . _ . _ .•• __ . __ ..••...... __ . _ •.. _ . __ . _ - ______ .••••. 
1 copyist ($720)-----· __________ --·· ..•••.. -----· ___________ ________ _ 
2 ethnologic assistant,s ($600). ___ . _________ . _____ ·- _. __ . ___ -· _____ . __ 
3 copyists ($600) ________________ ·----- ·----- . _____ _________________ _ 
1 messenger ($600) _. __ . _. _ •.• _ •• ____________________ . __ • _ .. _ - - - - _ - - -
1 translator ($480) ____ ·----- ____ .••••. ·-· : __ ·----- ____________ · - ----
1 copyist ($300) ____ -~-- .••••. ·····- ·····- ___________ ···-·· ·----- ___ _ 
Unclassified and paid by day .••••• ____ --~-· --·· --·· --·· ________ ••.. ·--· 
$3,000.00 
4,800.00 
:{, 600. 00 
4,G00.00 
4,800.00 
1,000.00 
720.00 
720.00 
720.00 
1,200.00 
1,800.00 
G00.00 
480.00 
300.00 
28,240.00 
598.33 
Total salaries and compensation·-·· ...•••.•••••...... ---· ..•. ____ .$28, 8~m. 33 
'l'rn.veli11g expem1es __ . _ .- ___ .•... _ •. __ . ____ .. __ .. ___ ... _ . _ ... ___ . _ .. ____ - 3, 6:37. 66 
Transport,ation of property ____ . __ .• _ . __ . ____ . _ ....... _ ••• _ . __ .. _ . ___ . _ _ _ 444. !H 
Field subsistence ____ ---· ________________________ .•.• ·----·-···---· .____ ~42. 06 
Field supplies and expenses _· __ •• _ . _. _ . __ .. _ . _ •... ___ ..••... _ .. _____ . _. _ _ 2, 431. 04 
Field material .. _. _ ...... _ . _____ . __ ,, __ ..••... _________ . _ . __ __ .. _ .•.. __ . _ :!51. 06 
Inr::itrnments _____ --·- ··---- ·····- ·--- ·----· ·----- ·----- ____________ --·-
Laboratory material . _ •• _. _ .. __ ...••... .. •. __ . ________ . _ .. __ . _____ . __ . __ 
Photographic material··--·· ______ ·--·---· ______ ---·.····-- ___________ _ 
Book and maps __ . _ . _ .•• _ .. _ ...... ___ . _ ..••.•.. __ . _____ . ____ .. ___ .. _. 
Stationery an«l drawing materials ____ . ___ ... __ . _. ____ . _ ..... _. _·_ .. _. __ . 
Illnstrationsfor reports-----·-----· ____ -----·-·-· ____ ·--- ______ .... ---· 
Goods for clistribntion to In<lian8 .. __________ ---· ______ . ···-·· _________ _ 
Office furniture ____ .... ______ ··-- ____ -----··-----·----·-----· _________ _ 
Office snpplies autl repairs,. ________ --·-. ______ ·----·.·----· ______ ·-----
CorreApondence. __ . __ . ____ .... ___ . __ .•.... _ ... __ ...... _ . _____ . _ . . _. ___ _ 
pecimens ·----- __________ ·----· ·--· ____ ----·· ·----· ··-· -----·. ·--· ----
Bonded railroad acco;rnt8 settled b. Treasury Department ... _. __ . ___ .... 
:-32. 50 
42.67 
116. 17 
181. 00 
9. 10 
926.30 
511. 30 
85.00 
18.62 
6.49 
844.95 
38,719. 16 
. 74 
Total expenclitnre. ____ .. _ .. __ .•••. .... _ .... ___ .. _ .•....... _ _ _ _ _ _ $38, 719. 90 
lassification of rxpenclitures (B). 
, i n-language and pi tl1l'e-writing .. _ .. __ ... __ ....... _. __ . __ ..... _ .... _ 
Exploration oi monnrl , a. t rn portion oft nit t1, 'tate .. ___ .... _. __ .. _ 
){ ·earc·b . in ar ·ha·olorry, ontbwe tern p rtion of nited tatc -··· _ .. _ 
l at lw-1 ng11n.rrc of Torth Ant rica,n Indians··-·-· ______ ·----· ___ _ 
Explon tion~ of min , w fexico anil thnological ollections ... _ ..... 
f.tic 
REPORT OF THE EXECUTIVE COMMITTEE. 
Illnst.rations for report ...•..•••..........••............................ 
Contingent expenses .••••.................................•..•.. ... .... 
Collections and specimens .....................•......•.•.......... _ .... 
XXV 
$926.30 
298.99 
844.95 
38,719.16 
Bonded railroad accounts settle(l by Treasury Department . . . . . . . . . . . . . . . 74 
'l'ot.al expend i tn re...... . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . $38, 719. 90 
SUMMARY. 
,Jn]y 1, ltl87: 
Balance on band of appropriation for 1886-~87 ........ ............. . 
Amount credited to appropriation by disallowance by Comptroller .. 
Appropriation by Congress "for the purpose of continuing ethnolog-
ical researches among the American Indians, under the direction of 
the Secretary of the Smithsonian Institution, including salaries 01· 
compensation of all necessary employes '' (sundry civil act of March 
3, 1887) ........................................................ . 
Total available for the year ending Jnne 30, JJ388 ............... . 
Expended dnring the year ending Jnne 30, 1838 ................ . 
July 1, 1868: 
6,553.08 
13.90 
40,000.00 
4n.G66.H8 
:18, 719. 90 
Balance to meet outstanding liabilities.... . . . . . . . . . . . . . . . . . . . . • • . . . • $7,847. 08 
SM.l'l'HSONIAN BUILDING REPAIRS. 
Appropriation by Congress "for urgent and necessary repairs to central 
and western portions of the Smithso11ia.11 Institution Building" (sundry 
civil act of March 3, 1887) ............................. '...... . . • . . . . . lG, 000. 00 
Expenditures: 
Cut-stone, brick, metal, carpenters', and miscellaneous 
work .....• ~ ........................ · ................... $9,800.00 
Iron-work ............. _ .. -.· __ ........ _... . . . . . . . • • . . . . . . 1,848. 00 
Steam-fitters', laborers', and clay work .....•..... _ .. __ .. _. 466. :.-w 
Steam, water, and gas pipes._ .......... ....•........... _. 147. 58 
Clerk.hire .............................. __ . . . . . . . • • . . . . . . 275. 00 
Nails and lnmber ...... .... ...... ...••. .... .••••. .... .... 61.32 
Advertising atid printing................... . . . . . . . . . . . . . • 49. 10 
Hard vvare . . • • • . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 72. 66 
----- 12, 719. 96 
Balance.July 1, ~888 .........••...••..................•.......... $2,280.04 
(Of t.his appropriation $1:31.80 was expended in 1887, leaving $14,868.20 available 
during the year ending June 30, 1888.) 
N A'.I.'ION AL MUSEUM. 
Pll.ESERVATION OF COLLECTIONS, JULY 1, 1887, TO JUNE 3(1, 1883. 
Appropriation by Congress for fiscal year ending June 30, 1888, "for the 
preservation, exhibition, and increase of the collections from tlle sur-
veying and exploring expeditions of the Government and from other 
sources, including salaries or compensation of all necessary employes" $116,000.00 
Cla ifi.c~tion of expenditures: 
Salaries and compensation ........... _ ..............••. $96,511. 43 
upplies ........................... _ ............ _. . . . . ~i, 60~. 38 
Stationery........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 79:l. 20 
XXVI REPORT OF THE EXECUTIVE COMMITTEE. 
Classification of expenditures-Continued. / 
Specimens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . $2, 038. 65 
Books................................. . ....... .. ..... 500.36 
Travel.................................. . . . . .• • • . . . .. . 822. 85 
Fre1gbt ...............•.... . .......•.... . ........•••.. 1,381.08 
Total expenditnre ...... : ....................... : .........••. $105,654. 95 
Balance Joly 1, 1888, to meet outstanding lia1Jilities.......... $10, :~45. 05 
Salaries and compensation paid fro,n the appropriation f01· p1·eservation of collections, 
1887-18e8. 
(AH of these persons were employed by the month or by the day, aml many for part of the year only.) 
Direct,ion. 
Assistant Secret.ary Smithsonian Institution, in charge U. S. 
National Museum (per month) ........................ $300. 00 $3,600.00 
Scientific staft : 
5 curators (per month), at ..............•...•••.....••...... 
1 coiator (per mouth), at ...•.................•...•....•••. 
1 acting curator (per month), at ...........•..••••.••••.... 
1 assistant curator (per month), at ...•...••••........••••• 
2 assistant cura.tors (per month), at ...........•..••......•. 
1 ai,sistant curator (per month), at ...........••••.......... 
1 assistant (per month), at ...................••••..•...... 
1 a,ssistant (per month), at .........................••..... 
1 collector (per month), at ............................... . 
2 aids (per month), at ....•......................•.....•... 
1 aid (per month), at ............•......................... 
:3 aids (per month), at ................................... .. 
3 aids (per mouth), at .................................... . 
5 aid~ (per month), at ........................•.....•...... 
Clerical staff: 
1 chief clerk ( per month), at ...••...••...•.••••.••••...... 
1 executive, clerk (per month), at ............•............. 
1 regi rar (per month), at ..........••.... ............... . 
1 a.gent (per month), at .................................. . 
1 draught mau (per month), at .............•...•.......... 
1 a i Lant draught man (per moutlJ), at ...........••.... 
1 cl tk (per month), at ................................... . 
1 clerk (per montlJ ) , at ................................... . 
2 cl rks ( per month), at .................................. . 
1 clerk (per month), at ........••...••• •. ........••....••.. 
1 cl rk (per month), at ................................... . 
1 cl rk (p r month), at ................................... . 
lc1 rk(p rmonth), at ............... ..... ............... . 
:3 cl rk (p r month), at .................................. . 
1 typewriter (p r monLh), at ..•........................... 
1 opyi. t (p •rm nth), at ................ ................. . 
7 c p i (p r month), at .............................•.. . 
1 opyi t (p rm nth), at ................... . ............. . 
7 copyi t (p r moatb),at ................................ .. 
1 ·op ·i · (p r moo h), at ................................. . 
~ copyi t (p r month): at ...................•..•.......... 
(p r mouth) a ........................•.....•.. 
175.00 
166.00 
90.00 
150.00 
125.00 
90.00 
125.00 
100.00 
100.00 
75.00 
G5.00 
60.00 
50.00 
40.00 
166. 66 
150.00 
158. 8:3 
100.00 
75.00 
30.00 
llf>.00 
110.00 
100.00 
90.00 
7f>.00 
70.00 
G0.00 
50.00 
45.00 
5G.00 
fJO. 00 
4;).00 
40.00 
3J. 00 
~0.00 
Q;.oo 
• 
25,726.39 
25,123.45 
REPORT OF' THE EXECUTIVE COMMITTEE. 
Preparators : 
1 artist (per mouth), at ...•.......•........•••...•........ 
1 photographer (per month), at .......................... . 
1 taxidermist (per mun th), at ............................ . 
1 taxidermist (per month), at ............................. . 
1 taxidermist (per mouth), at. ............................ . 
1 a/lsistant taxidermist (per month), at ................... . 
1 modeler (per month), at ....•.. _ ........................ . 
1 modeler (per diem), ................................... .. 
2 preparators (per month), at ............................. . 
1 preparator (per mouth), at ................... .. .......... . 
1 pre para to~ (per month), at ............................ .. 
1 preparator (per mouth), at ............................. . 
1 preparator (per month), at ............................. . 
Buildings and labor: 
1 superintendent of buildings (per month), at ............ .. 
1 assistant superintendent (per mouth), at ............... . 
1 assistant superintendent ( per mouth), at ................ .. 
13 watchmen (per month), at ............ ~ ................. . 
4 skilled laborers (per month), at ......................... . 
2 skilled laborers (per diem), at .......................... . 
1 laborer (per month), at ........................ ----;· .. .. 
2 laborers (per month), at ................................ . 
8 laborers (per month), at ........................... .-..... . 
12 laborers (per diem), at ................................. . 
1 attendant (per month), at .............................. . 
2 attendants (per month), at ............................. . 
3 cleaners (per month), at ................................ . 
1 dean er (per month), at ........................ 7 ........ . 
'l cleaners (per diem), at ................................. . 
1 messenger (per month) at ............................... . 
1 messenger (per month) at ............................... . 
1 messenger (per month) at ............................... . 
1 messenger (per mouth) at .............................. .. 
1 messenger (per month) at .............................. .. 
$110. 00 
150. 00 
150.00 
80.00 
70.00 
60.00 
.125. 00 
4.00 
100.00 
75.00 
65.00 
60.00 
50.00 
13:5.00 
100.00 
75.00 
50.00 
50.00 
2.00 
46.00 
45.00 
40.00 
1. 50 
40.00 
35.00 
30.00 
20.00 
1.00 
7f>. 00 
65,00 
45.00 
37.00 
~0.00 
XXVII 
$13,675.07 
28,386.52 
Total salaries atll1 compensation................... .. ..... . . .. ... . $U6, 5ll. 5J 
NATIONAL MUSEUi\I.-FURNITUHE AND FIXTURES, 
Appropriation for fiscal year ending ,June 30, 1888: Por cases, furni tnre, 
fixtures, and appliances required for t,he exhibition and safo-keepiug-
of the collections of the National Museum, incl1,1ding salary or com-
pensation of a11 necessary ernployes ........................ _......... $~0. 000. 00 
Classification of expenclitures. 
Salaries and compen ation : 
l~nginecr of property, work inspector, clerks, and 
copyists ............................. _ ..... _. $3, 970. 00 
Carpenters ........................ .. ...... _..... 7,807.75 
Painters....................................... 2,020.00 
Laborers ............. _.... . .. . . . .. .. . . . . . . . . . . . 4, 926. 04 
Cl aners ........... _ ..... _ .............. _ .... _. 480. 00 
--- $19,203.79 
XXVIII REPORT OF THE EXECUTIVE COMMITTEE. 
Materials, etc: 
Exhibition case frames ....••................... $7, 383. 44 
Designs and drawings for cases................. 305. 00 
Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 790. 11 
Drawers, trays, boxes, etc.......... . . . . . . . • . . . . 595. 14 
Hardware and interior :fittings for cases......... 874. 91 
Iron brackets .... ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126. 30 
Cloth, cotton, felt (lining for cases) . . . . . . . . . . . . 420. 24 
Glass jars and containers for specimens...... . . . . 22:t 29 
Chemicals and apparatus...... . . . . . . . . . . . . . . . . . :378. :~~! 
Lumber...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 140. 913 
Tools.......................................... 191.68 
Paints and. oils............ . . . • . . . . . . . . . . . . . . . . . 749. 99 
Office furniture and other fixtures . . . . . . . . . . .. . . 1,784. 75 
Plum bing, tin, lead, etc . . . .. . . . . . . . . . . . . . . . . . . . . 889. 54 
Slate, tiles, etc.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29. 50 
Brushes, brooms, pitchers, etc........... ....... 111. 47 
Paper................ . . • • • . . . . . . . . . . . . . . . . . . . . . 49. f>0 
Traveling expenseH........ .. . . . . . . . . . . . . . . . . . . . :33. 08 
--- $19,079. 25 
Total expenditnre ....... ................ ................. .... $38,283. 04 
Balance Jnly 1, 1888, to meet outstanding liabilities .... ...... ........ $1,716. 96 
Sala1'ies ancl cornpensation paid from tlie appropi·iafion Jor Jnrnit11re and fixtiires, lt387-'88. 
(Many of these persons were employed only part of the year.) 
1 engineer of propert,y (per month) at .. ............ ....... .... . 
1 work inspector (for one mouth only) at .................. ... . 
1 clerk (per month) at ....................................... . 
1 clerk (per month) at ....................................... . 
l clerk (per month) at ....•................................... 
1 clerk (per month) at ....................................... . 
1 copyjst (per month) a.t ...................................... . 
3 copyists (per month) at ................................... .. . 
2 copyists (per month) at ..................................... . 
1 copyist (per mouth) at ...................................... . 
1 c:npenter (per diem) at ................•..................... 
11 carpenter (per diem) at .. ................................. . 
2 carpenter (per diem) at .......... .. .... .. .................. . 
1 painter (per month) at ..................................... . 
1 painter (per diem) at ....................................... . 
1 painter (per diem) at .....................•................... 
2 laborer (per month) at ..................... .... ............ . 
4 )ahor rs (per month) at ..................................... . 
1 labor r ( p r diem) • t ...............................•.. : . . . 
2 cl an r (per month) a ..................................... . 
$150.00 
100. 00 
110.00 
90.00 
80.00 
50.UO 
60.00 
G0.00 
40.00 
30.00 
3.50 
3.00 
2.00 
50.00 
2.50 
2.00 
50.00 
40.00 
1. 5LJ 
30.00 
otal alari and compen ation ...••••...........••............. $19,203.79 
T TIO •• AL dr m·~t.-IIE 'IL~G A,."D LIGHTI;\G . 
.A.ppr p1iati n for fi. c I y fLr ncliiw Jno :1 1 
in,,. ligh inrr and le~kic: l and t l pb ~ic 
: For xpeuse of heat· 
rvice for the National 
:fu nm ............................................................ . 12,000.00 
• 
REPORT OF THE EXECUTIVE COMMlTTEE. 
Classification of expenditures. 
Salaries and compensation: 
Engineer . __ ........ - - .... - - - . - - - .. - .. - .. - - . - . $1, 440. 00 
Telegraph and telephone clerks ....•....... ___ . 1, 140. 00 
Firemen and machinists. - - - •..••••.. - .... - - . . . ~, 473. 36 
Total salaries and compensation._ .... _ ....•...•.•. $6, 053. 36 
Coal aud wood . _ ...........•••. - - . . . . . . . . . . . . . 3, 014,. 08 
Gas ____ ... _ .... - _. _ . __ . . . • • • • • . . • • • . . . • • • . . . . 79G, 09 
Telephones . __ .•....••...... -- ... -- .... - - - - - .. 588. 65 
Electric work. __ .. _ ............... _. _ .. - . • . . . • 293. 20 
Rental of call boxes .... ------................. 110.00 
Heating repairs...... . . . . . • . • • • •• . • • • • • . • • • • . . 389. 73 
---- 5, 190. 75 
XXIX 
Total expenditured ...... -----· --·· ______ -·-··· ____ .••••• ·--· $11,244.11 
Balance July 1, 1888, to meet outstanding liabilities. ___ ... __ . $755.89 
Salaries and oompen.9ation paid fr01n the appropriation for heating and lighting, 1887-
188d. 
1 engineer (per month), at ...... ................................. $120. 00 
1 telegrnph clerk (per month), at .. _ .••.......•........ _____ ... _ 40. 00 
l telephone clerk (per month), at. __ ..• __ ........... __ .. ________ . 55. 00 
1 fireman and machinist (per month), at .. _ ..• _ .. _.. . . . . . . . . . . . . 65. 00 
I fireman (per month), at ___ . ____ . __ .... __ . _ ...... _ .... _ ... - ... _ 50. 00 
8 firemen (temporary) (per month), at _ ......... _......... . . . . . • . 50. 00 
Total salaries and compensation ....•...•.•..................•...•. $6,053. 36 
NATIONAL MUSEUM.-OTHER APPROPRIATIONS. 
Preservation of collections, 1886: 
Balauc<'I of appropriation July 1, ltl87_______________________________ 1.96 
This balance remains July 1, lt:!88. 
Preservation of collections, 1887 : 
Balance of appropriation July 1, 1887 .. _ .. _ •.•.. _ •••....... 
Expended during year ending June 30, 1888. __ ......••. __ . _ 
5,991.17 
5.991 . 15 
Balance unexpendeu July 1, 1888. _____ ...• ____ .......... ·---·· ___ _ 
Furniture anu fixtures, 1866: 
Balance of appropriation July 1, 1887 .•••••. _ ••••.••••.. _. _. ___ ..... _ 
This balance remains July 1, l 88. 
Furniture and :fixtures, 1887 : 
Balance of appropriatiou July 1, 1807. __ ....••••.. _. _ _ _ _ _ _ _ 2, 809. 80 
Expended during year euding June 30, 1888 __ .• . . . • • • . . . • . . 2, 734. 83 
Balance unexpeuclc<l .July 1, 1888 .•.••. ·--·-· ______ .• ••.•• ••. _____ _ 
Prescrvatiou of co·ledions, armory, 18tl6: 
Balance of appropriation July 1, 1887. ____ ..• _ ... _. _ •.. . •• 
Bx pended during year eudiug ,June 30, 1888 _ ...••. ___ ••... _ 
46. 14 
:18. 50 
45.05 
o/4.97 
B<1J~qce µg ,pended July 1, 1888...... .•.••• .••••• .••••• ..•••• •••• ,.64 
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Heating and lighting, 1887 : 
Balance of appropriation July 1, 1887 ...................... . 
Expended _during year ending June 30, 1888 ..•... ...••..... 
$:m.13 
873. L9 
Balance unexpended July 1, 1888 ............................. ..... . 
- Ba.lances reported lastyear on Jnly 1, 1887, viz: 
Preservation of collections 1885.... . . . • . . . . . . . . . . . . . . . . . . . . 2. 00 
Expended during 1887-'88...... . . . . . . . . . . . . • • . . . . . . . . . . . . . 1. 50 
$18.54 
Bala.nee July 1, 1888...... ...... .... .... .... .... .... .... ..... ..... .50 
Preservation of collections 1885-'06...... . . • . . . . . . . . . . . . .. . . . . . . . . . . 1. 48 
Armory, 1885 ...... ...... ...... ...... ...... ...... . ..... ...... ....... 8.25 
Furnii ure and fixtures, 1885 ..••••. .••••... ..• .... ..... .. . . . . . . . . ... . .16 
The above sums have, under the action of Revised Statutes, section 
3090, been carried by the Treasury Department to the cred.it of the sur-
plus fund July 1, 1888_. 
RECAPl'l'ULA'l'ION. 
The total amount of the funds administered by the Institution during 
the year ending 30th of June, 1888, appears, from the foregoing state-
ments and the account books, to have been as follows: 
Smithsoniau Institution: 
From balance of last year .. ..... .......................... $1, 42:3. 14 
From interest on the Smithsonian fund ............... ..... 42,180.00 
l~rorn sales of pnblications ....................... $481. 7f> 
From repayments for freight, etc. ........... ..... 271. 11 
752.86 
---- $ 14,356.00 
Appropriations committed by Congress to the care ofthe Insti-
tution, for the year 1888, and balances of appropria,tions unex-
pended in previous years : 
International exchanges . _. _ •..............•. _ ...•... _. 12,000. 00 
Ethnological researches .......................• _. __ . . . . 46, 556. 98 
Smithsonian building repairs........................... 14,868.20 
1:'reservation of collections: 
1 ~ 6 . . . . . ..•• _-. . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . 1. 96 
1 ,7 .. . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . • . . 5, 991. 17 
18 8 .•.•.•••••.•••••..•••••..•.•••••....••••. 116,000. 00 
---- 121,993.13 
Preservation, armory ...... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46. 14 
Jl'urnitur and fixtures...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42,854.85 · 
Heating, lighting, etc ..........................• _.. . . . . . 12, 391. 73 
---- 250,711. 03 
Total ........•................. _ ................ ..... _. _ .. _ ..... _ ,..,295, 067. 03 
REPORT OF THE EXECUTIVE COMMITTEE. XXXI 
The committee has also examined · the accounts of the Natiollal Mu-
seum? and find that the balances above given correspond with the cer-
tificates of the disbursing officers of the Interior and Treasury Depart-
ments. 
The quarterly accounts current, the vouchers, and journals have been 
examined and found correct. 
Statement of regular income front the Smithsonian fund, to be available for use in the year 
ending June :30, 1889. 
Balance on baud June 30, 1888.......... .. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,809.23 
Interest due aud receivable July 1, li:l88.... . . . . •. .• . . . . .. . . . . . . . . . . . . . • 21,090.00 
Interest due aucl receivable January 1, l88.). ...... ....•. .... ••.. .... .... 21,090, 00 
Total available for year ending June 30, 1889 ..•••••.•••..••..••.. $46, 989. 23 
Respectfully submitted. 
WASHINGTON, Deoernber 6. 1888. 
JAMES C. WELLING, 
M. c. MEIGS, 
of Exeouiive Ormim:ittee. 
• 

ACTS AND RESOLUTIONS OF CONGRESS RELATIVE TO THE 
SMITHSONIAN INSTITUTION, NATIONAL MUSEUM, ETC. 
(In continuation from previous reports.) 
[Forty-ninth Congress, first session, 1885-'86.] 
S:.\IlTHSONIAN INSTITUTION. 
JOINT RESOLUTION (No. 2) filling existing vacancies in the Board of Regents of 
the Smithsonian Institution. 
Resolved by the Senate anrl House of Representatives of the United States 
of Amer-icr,i in Congress a1,sembled, That the exi:stiug vacancies in the 
Board of Regents of the Smithsonian Institution of the class "other 
than Members of Congress,'' sliall be filled Oj' tbe re-appointment of 
John Maclean, of New Jersey; Asa Gray, ot1 Massachusetts; Henry 
Ooppee, of Pennsylvania, and the appointipent of Montgomery 0. Meigs, 
of the eity of Washiugton, vice William T. Sherman, whose term has 
expired and who is no long('r a citizen of Washington. 
(Apprornd, December 26, 1885. .Forty-niuth Congress, first session. 
Statutes, 1885-'86.) 
IN'.l'ERN A'!'ION AL EXCHA.NG ES. 
NAVAL OBSERVATORY: :For payment to Smithsonian Institution for 
freight on observatory publications sent to foreign countries, one hun-
dred and thirt.v-Rix dollars. 
(Legislatirn, executive, and judicial appropriation act. Approved 
July 31, 1886, chapter 827.) 
WAR DEPARTMENT.-For the transportation of reports and maps to 
foreign countries, througll the Smithsouiau Institution, one hundred 
dollars. 
(Sundry civil appropriation act. Approved August 4, 1886, chapter 
902.) · 
lNTERNA'l'ION.AL EXCHANGES, SMITHSONIAN INSTI'rU'.l'ION: For ex-
penses of the system of interuatioual excllanges between the United 
States and foreign countries, uuuer the direction of the Smithsonian 
Institution, including salaries or compen~atiou of all necessary em-
ployes, ten thou and dollars. 
(Sundry civil appropriation act. Approved August 4, 1886, chapter 
902.) 
NORTII AMERWAN ETHNOLOGY. 
NOR1'H .AMERICAN ETHNOLOGY, ~Ml'l'HSONIAN INSTITUTION: For 
the purpose of coutiuuiug ethnological researches amoug the .American 
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Indians, uride_r the direct.ion of the Secretary of the Smithsonian Institu-
tion, including salaries or compensation of all necessary employes,. 
forty thousand dollars. 
(Sundry civil appropriation act. Approved August 4, 1886, chapter-
902.) 
N ATION.A.L MUSEUM. 
HEATING .A.ND LIGHTING THE NATIONAL MUSEUM.-For expense of 
lieating, lighting, and electrical and telephonic service for the National 
Museum, eleven thousand dollars. 
PRESERVATION OF COLLECTIONS OF THE NATIONAL MUSEUM.-
For the preservation, exhibition, and increase of the collections received 
from the surveying and exploring expeditions of the Government, and 
from other sources, including salaries or compensation of all necessary 
employes, one hundred and six thousand five hundred dollars. 
FURNITURE .A.ND- FIXTURES OF THEN .A.'l'ION AL M USEUM.-For cases, 
furniture, and fixtures re(]uired for the exhibition and safe-keeping of 
the collections of the National Museum, including salaries or compen-
sation of all necessary employes, forty thousand dollars. 
(Sundry civil appropriation act. Approved August 4, 1886, chapter-
90~.) 
N.A.TlvN.A.L MUSEUM: For expense of beating, lighting, and electrical 
and telephonic service, six hundred and thirty-one dollars and sixty-
seven cents. 
Preservation of collections, eighteen hundred and eighty-three and 
prior years, one hundred and forty-nine dollars a.ncl sixteen cents. 
(.Act to supply deficiencies. Approved August 4, 1886, chapter 903r} 
JOINT RESOLUTION (No. 35), accepting from Julia Dent Grant and William H. 
Vanderbilt objects of value and art presented by various foreign Governments to, 
the late Geueral Ulysses S. Grant. 
Whereas Julia Dent Grant and William H. Vanderbilt, by deed of 
trust executed on the tenth day of January, eighteen hundred and 
eighty-five, presented to the United States certain swords, medals,. 
paintings, bronzes, portraits, commissions, and addresses, and objects 
of value and art presented by various Governments in the world to 
General Ulysses S. Grant as tokens of their high apprc>ciation of his 
illu trious character as a soldier and a statesman: Therefore, 
Resolved by the Senate ancl Hoitse of Representatives of the United 
tates of America in Congress assembled, That the Uniteu States ac-
cept, with grateful acknowledgments, the said property and articles, 
more fully described in the sclrndule attached to said deed of trust, to 
be held by the United State and preserved and protected in the city 
of wa,hington for the use and inspection of the people of the United 
tat .. 
EC. 2. That the aid property and articles be placed under the cus-
tody of the Director of the National Mu eum; and he is hereby di-
r ct d t r ~ ive the ame for safe-ke ping therein. 
(A proYecl ugn t 5, 188G. Forty-ninth Congress, first session. 
~ tc tut . , l 5- 86.) 
ACTS AND RESOLUTIONS OF CONGRESS. XXXV 
[Forty-ninth Congress, second session, 1886-1887.] 
SMI'l'HSONIAN INS1'I'l'U'l'ION . 
. J'OINT RESOLUTION (No. 5) appointing James B. Angell a member of the Board of 
Regents of the Smithsonian Institution. 
Resolved by the Senate and House of Representatives of the United States 
-of America in Congress assembled, That the existing vacancy in the Board 
-0f Regents of the Smithsonian Institution of the class '' other than mem-
·bers of Congress," shall be filled by the appointment of James B. Angell, 
,of the State of Michigan, in place of John Maclean, deceased. 
(Approved January HJ, 1887. Forty-ninth Congress, second session, 
,Statutes, 1886-'87.) 
SMI'.l'HSONIAN lNS'l'I'l'U'l'ION: For urgent and necessary repairs to cen-
tral and western ·portions of the Smitbsoniau Institution building, fif. 
teen thousand dollars. 
(Sundry civil appropriation act. Approved March 3, 1887, chapter 
-362.) 
IN'l'ERNA'l'IONAL KH1H.ANGES. 
INTERNA'fIONAL EXCHANGES, SMITHSONIAN INS'l'I'.l'UTION: For ex-
penses of the system of international exchanges between the United 
.States and foreign countries, under the direction of the Smithsonian 
Institution, including salaries or compensation of' all necessary em-
ployes, twelve thousand dollars. 
NAVAL OBSERVATORY: For paymeut to Smithsonian Institution for 
freight on Observatory publications sent to foreign countries, one hun-
dred aud thirty-six dollars. · 
(Legislative, executive, ~llCl jt.Hlicial appropriation act. Approved 
March 3, 1887, chapter 3U2.) 
· NORTH AMEH,ICAN ETHNOLOGY. 
NORTH AMERICAN ETHNOLOGY, SMITHSONIAN INSTITUTION: For 
the purpose of continuing ethnological researches among the American 
Indians, under the direction of the Secretary of' the Smithsonian Insti-
tution, including salaries or compensation of all necessary employes, forty 
thousand dollars. 
(Sundry civil appropriation act. Approved March 3, 1887, cbapter 
-362.) . 
NA'l'IONAL MUSEUM. 
HEATING AND LIGHTING 'l'HE NA'l'ION.AL MUSEUM: For exvense of 
heating, lighting, and electrical and telepl10nic service tor the National 
Museum, twelve tl10usand dollars. 
PRJi~SERVA'l'lON OF COLLEC'l'IONS OF THE NA'l'IONAL MUSEUM: 
For the preservatiou, exhibition, and increase of the collections from 
the urveyiug and exploring expeditions of the Government, and from 
other ource ', including salaries or compensation of all necessary em-
ployees, one hundred and sixteen thousand dollars. 
F{!RNI'fURE AND l<'IXTURES OF THE NATIONAL MUSEUM: For cases, 
furniture, fixtures, and applia,uces required for the exhibition and safe-
keeping of the collections of the National Museum: including salaries 
or compen ation of all necessary employees, forty thousand dollars. 
{Sundry civil appropriation act. Approved Marcll 3, 1887, chapter 362.) 
XXXVI ACTS AND RESOLUTIONS OF CONGRESS. 
HISTORICAL MANUSCRIPTS. 
Oo:I.\IMISSION TO REPORT ON HISTORICAL VALUE OF MANUSCRIPTS, 
E'l'O.: That the Secretary of State, the Librarian of Congress, and. the 
Secretary of the Smithsonian Institution, and their successors in office, 
are hereby constituted a commission whose duty it shall be to report. to 
Con oTess the. character and value of the histilrical and other man u-
scri17ts belonging to the Government of the United States, and what 
method an<l policy shonltl l>e pursued in regard to editing and pul>li:sh-
ing the same, or any of them. 
(Sundry cfril appropriation act. Approved '-larch 3, 1887, chapter 362.) 
MINNEAPOLIS E'XPOSITION. 
JOINT RESOLUTION (No.19.) authorizing the several Executive Departments ofth6 
Government to loan to the Minneapolis Industrial Exposition certain articles for 
exhibit. 
Resolved by the Senate and House of Representatives of the United States of 
America in Congress assembled, That it is desirabiei iu any waJ cousi:::lteut 
with existing laws and without risk to Government property or expeuse to 
the National Treasury, to encoura1ge the effort being made for the open-
ing and holding of a grand industrial and educational exposition of the 
Northwest, at the city of Minneapolis, iu the State of Minnesota, and 
the interests of the whole nortltwestern section of our country demand 
it be made an unqualified success; aud it be, aud is hereby, approved 
that the heads of the several Executive Departments shall, in whatever 
respects they may in their' judgment see couveuieut and proper, loan 
any articles or material suitable to such purpose: Provic1ec1, '11 liat such 
.. loan be made entirely qn the re3ponsibility of said Minneapolis Indus-
trial Exposition, and shall uot be of material needed for use iu either 
Department, and shall not in any way interrupt the daily routi ue of 
duty or order in any branch of the Goverumeut, an<l shall be returned 
to the proper Department, in good order, within one month after the 
close of' the expo.,ition: And provided further, That before auy such loan 
shall be made the proper bead of the Depa,rtment shall require an(l re-
ceive a good and sufficient bond, by or in behalf of such exposition, for 
the safe return thereofas aforesaid,and to indemnify and save harmless 
the Government of tbe United States, or any Department thereof, from 
any liability or expen e on account thereof, or on account of this reso-
lutiou. 
Approrncl, March 3, 1887. 
[FifLietb. Congres , fir t session, 1887-'88.] 
'::\IlTIIS01TIAN INS1'ITU'l'ION • 
.JOI ''I' RE L TI .T ( ,To. 4.) appoi11ting Andrew D. White a member of the Board 
of R ·gents of tbe Smithsonian lu titution. 
P ·oli;~d by_ the 'enate and Hou e of Representatives of the United tales 
uf ,-lmenca in ongress assembled, That the existing vacaIIC,Y iu the 
BJanl f g ut f tu mith oni::w In titution of the cla s "otller 
tl1r111 111 ·ml>,~ .. of . ngr -,, sl.iall be filhl by the appoiutme11t of Au-
dr ·w D. \ htt<' t th "'tat of ... T w York, in place of A a Gray, de-
e a cl. 
(. PJH'O\·c·d f,',·hrnarr 15 1 R . ) 
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NORTH AMERICAN ETHNOLOGY, 
For North American Ethnology, Smithsonian Institution, forty-nine· 
dollars and nine cents. 
(Urgent deficiency act. Apprornd March 30, 1888, chapter 47.) 
NATIONAL MUSEUM. 
CHAP. 124.-AN ACT to purchase of the widow and children of the late GeueraI 
James Shields certain swords. 
Whereas the State of Illinois and the State of South Carolina, after 
the war with Mexico, each presented to the late General James Shields 
a sword, in consideration of gallant and meritorious services rendered 
by him in said war; and 
Whereas he bas left surviving him a widow and three minor cllildren, 
with but limited means of support, and said swords, though costly and 
valuable, ca,n not be divided and apportioned between said children, 
and their value is needed for the education and support of said children: 
Therefore, 
Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That the Secretary of War be, 
an<l he is hereby, authorized and directed to purchase of said widow and 
chil<lren said swords, at their actual cost, not to exceed the sum of ten 
thousand dollars, to be paid for out of any money in the Treasury not 
otherwise appropriated, and when so purcha·sed the Rame to be depos-
ited with the other military archives of the nation, in l'.!ome public place 
at the National Museum. · 
(Approved, April 19, 1888, chapter 124.) 
CIN(JINNA'fI EXPOSITION. 
AN ACT making an appropriation to enable the several Executive Departments of 
the Government and the Bureau of Agriculture and the Smithsonian Iustitution, 
including the National Museum and Commission of Fish and Fisheries to partici-
pate in the Centennial Exposition of the Ohio Valley and Central States, to be held 
at Cincinnati, Ohio, from July fourth to October twenty-seventh, eighteen hundred 
and eigb ty-eight. 
Whereas the States which comprise the Northwest Territory and the 
adjacent States will hold at Cincinnati, Ohio, from July fourth to Octo-
b~r twenty-seventh, eighteen hundred and eighty-eight, a centennial 
exposition commemorative of the organization of the Northwest Terri-
tory, under the ordinauce of seventeen hundred and eighty-seven, in 
which exposition all the States and Territories of the United States and 
the General Government Lave been invited to parti~ipate, the object 
being in said exposition to present a panorama of the nation's resources. 
and present ~tate of progressive development by an exhibit,ion of the 
products of agriculture, of the various industries and fine arts; also the 
results of ad vancemeut made in the sciences; the whole illustrating the-
opportunities secured to and the possjbilities which wait upon the citi-
zens of this Republic; and 
Whereas the citizens of the Ohio Valley and the several States adja, 
cent thereto have made suitable and au.equate preparation and arrange-
ments for holding said exposition, and are desirous-and it being fit and. 
proper-that the several Executive Departments of the Government, 
the Dep 1rtment of Agriculture, the Smithsonian Institution, including 
the National Museum and Oommis ·ion of Fish and Fisheries, should 
participate in said exhibition: Therefore, 
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Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That the bead of each of 'the 
everal Executive Departments of the Government, the Commissioner of 
Agriculture, and the Smithsonian Institution, including the National 
Museum and Oommission of Fish and Fisheries, under the direction of 
the President of the United States, be, and they are hereby authorized 
.and directed to prepare and make suitable exhibits at the said Oenten-
uial Exposition of the Ohio Valley and Central States, to be held at 
Cincinuati, beginning on the fourth of July and closing October twenty-
seventh, eighteen hundred and eighty-eight. 
That there shall be appointed a committee of Congress composed of 
ten members, five to be appointed by the President of the Senate and 
five l)y the Speaker of the House of Representatives. Said committee 
is authorized and directed to visit said exposition and make such report 
to Congress in that behalf as they may deem needful and proper: Pro-
vided, That the President may in the exercise of his discretion ailow 
such documents, and exhibits as relate to early settlement at Marietta, 
Ohio, and the establishment of civil government in the territory north-
west of the Ohio River, to be taken to Marietta, and exhibited during 
the time from July fifteenth to nineteenth, eighteen bunclred and eighty-
.eight, inclusive, under such restrictions and custody as he may direct. 
That to enable the several Executive Departments of the Govern-
ment, the Department of Agriculture and the Smithsonian Institution, 
including the National Museum and the Commission of Fish and Fish-
eries, to participate in said exposition, to be held as aforesaid, there is 
hereby appropriated, out of any money in the Treasury uot otherwise 
.appropriated, one hundred and forty-seven thousand seven hundred and 
nfty dollars, apportioned as follows: 
For the War Department, seven thousand one hundred and fifty dol-
lar . 
For the Navy Department, fifteen t110usand dollars. 
For the State Department, two thousaud five lrnndred dollars. 
For the Treasury Department, seven tl10usaud five hundred dollars. 
For ti.le Interior Department, thirty-six thousaud one hundred dol-
lar . 
For the Department of Agriculture, twenty thousand dollars. 
For the Po t-Office Department, five thousand dollars. 
For the Department of Justice, two thousand <lollars. 
l?or the Smithsonian Institution, including the Cornmissiou of Fish 
aud F1 herie ·, fifty thou and dollars. 
For expen e of the committee of Congre , two thousand five hun-
dr d uollar . 
Tllat the Pre ident may, if in his judgment it shall be deemed neces-
ary and expe<lieut in order to ecure the best results with greatest 
tconomy, trau fer a part of tlle fund hereby apportioued to one Depart-
meut or LU au to auotber D partment or Bureau. The term Bureau 
wh r Y r u ed h rein hall b con trued to include the Agricultural 
partm nt, th rnith niau In titution, and Oommis ion of Fish and 
Fi b ri . 
~hat li .. Pr icl nt of th nited tate i hereby authorized to de-
tail, u ffi · •r f th pa,v cl •partment of the Army or Navy to di ·bur e 
tb foncl appropriated b , thi act . 
. Th pa ·m nt 01_1 ~ ·count of t•xp n incurred in carryiug out au<l 
rn ·fl ' ·t lh vron. ·1 n · h •r of, b, 11 be made on it mized voucher ap-
H ,·eel I>)· tl.1 r .pr u_taliv, of th Department iucurriog the liability, 
aucl ~ l r n t l> d •: 1 rn :tte<.l · th Pr~ ident to make final audit of 
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said accounts: Provided, That payment of the expenses incurred by the 
committee of Congress shall be made on vouchers appro_ved by the 
chairman of said committee. 
That the bead of each of said Executive Departments and of the De-
partment of Agriculture, Smithsonian Institution, and Commission of 
Fish andFisheries shall, from among the officers or employees thereof, 
appoint a suitable person to act as representative of such Department 
or Bureau, and said representative shall, under the direction and con-
trol of the bead of the Department or Bureau, supervise the preparation 
and conduct of the exhibits herein provided for. 
That no officer or employee appointed as aforesaid shall be paid extra 
or additional compensation by reason of services rendered in virtue of 
such employment; but nothing herein shall be so construed as to pre-
vent the payment of the just and reasonable expenses of any commit-
tee, officer, or employee appointed or employed under and by virtue of 
the provisions 9f this act. 
That all articles imported from the Republic of Mexico or the Domin-
ion of Canada for the purpose of being exhibited at said exposition 
shall be admitted free of duty, subject, however, to such conditions and 
regulations as the Secretary of the Treasury may impose and prescribe. 
Approved, May, 28, 1888. 
JOINT RESOLUTION (No. 30) declaring the t.rue intent and meaning of the act 
approved May twenty-eighth, eighteen hundred and eighty-eight. 
Resolved by the Senate and House of Representatives of the United 8tates-
of America in Congress assembled, That it is the true intent and meaning 
of the act of Congress approved May twenty-eighth, eighteen hundred 
and eighty-eight, by the President of the United -States, entitled "An 
act making appropriation to enable the several Executive Departments 
of the Government, and the Bureau ot Agriculture, and the Smithsonian 
Institution, including the National Museum and the Commission of Fish 
and Fisheries, to participate in the Centennial Exposition of the Ohio 
Valley and Central States, t,o be held at Cincinnati, Ohio, from July 
fourth to October seventh, eighteen hundred and eighty-eight," th.at. 
the President of the United States may, in his discretion make an order 
directing that any documents, papers, maps not original, books or other 
exhibits which properly and pertinently relate to the establishment of 
civil government int.he territory northwest of the Ohio River, may be· 
sent upon an executive order from any of the several Departments in 
said act named, or from the exhibits now at Cincinnati, and that the 
appropriation of money in said act to defray the expenses of such ex-
hibits, may be made applicable, in so far as the President of the United 
States may direct, to the payment of the e·xpenses of the care, trans-
portation to and return of such exhibits from .Marietta. And the same 
shall be paid from such fund hnetofore set apart for each Department 
as the President may order. Nor shall a11ytliing in said act be so con-
strued as to prevent the purchase of suitable materials, and the em-
ployment of vroper per ons, to corriplete or modify series ofobjects, and 
classes of specimens, when in the judgment of the head of any Depart-
ment such purchase or employment, or both is necessary in the proper 
preparation and conduct of au exhibit. Nor to authorize the removal 
from their places of depo" it in Washington of any original paper or 
document or laws or ordinances whatever. 
Approved, July 16, 1888. 
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JOINT RESOLUTION (No. 57), authorizing the exhibits made by tbe Go_ve~nmen_t 
at the Centenuial Expotiit,ion of the Ohio Valley and Central States, at Cmc10nat1, 
Ohio, to remain at said exposition until and inciuding the fifteenth <lay of Novem-
ber, eighteen hundred and eight,y-eight. 
Resolverl by the Senate anti House of Representatives ,f the United States 
vf America in Congress assembled, 'fhat authority is hereby grauted to 
continue until and including November fifterutb, eighteen hundred and 
eighty-eight, the exhibits made by the Government at}b~ Ce11.ten11~al 
Exposition of the Ohio Valley and Central States, at Umcrnnat1, Olno, 
under authority of the act approved May twenty-eighth, eighteen hun-
dred and eighty-eight. 
(Approved October 20, 1888) 
INTERNA'l'IONAL EXCHANGES. 
NAVAL OBSERVATORY.-For payment to Smithsonian Institution 
for freight on Observatory publications sent to foreign countries, one 
hundred and tliirty-six dollars. 
( Legislative, executive, an<l judicial appropriation act. Approve1l 
July 11, 1888, chapter 615.) 
UNITED STATES GEOLOGICAL SURVEY.-For the purchase of neces-
sar~· books for the library, arnl tlie payment for the transmission of 
public documents through the Smithsonian excba.nge, five thousand 
dollars. 
(Sundry ci\'il appropriation act. Appro,·etl October 2, 1888, clinpter 
lOt,O.) 
lNTERN.A.'l'[ONAL EXCHANGES, SMITHSONIAN IN~T['fUTION: For ex-
penses of t hB system. of international t~xclia11ges between tue U uite<l 
States and foreign countries, uu<ler the direction of the Smithsonian 
Institution, including saia,ries or compensatiou of all necessary em-
ployees, fifteen thousand dollars. 
WAR DEPAR'L'MENT.-Transportation of reports and maps to foreign 
countries: For the transportation of reports and maps to foreign coun-
tries through the Smithsonian Institntion, one hundred dollars. 
(Sundry civil appropriation act, approved October 2, 1888, chapter 
1060.) 
NORTH AMERICAN ETHNOLOGY. 
NORTH A:.\IE~ICAN E"I IIN0LOGY: For the purpose of continniug 
etbuological researches among tlrn American Indians, under the clirec-
tion of the Secretary of the Smith onian In titution, including salaries 
or compen ·ation of all nece ary employees, forty thousand dollars. 
NATIONAL MUSEUM. 
rnitlJ onia,n In titution as Director of the 
ACTS AND IlESOLU'rIONS OF CONGRESS. · XLI 
FURNITURE .A.ND FIX'l'URES OF THE NATIONAL MUSEUM: For cases, 
furniture, fixtures, and appliances required for the exhibition and 
safe-keeping of the collections of the Natioual Museum, including 
sa lari_es or compensation of all necessary employees, forty thousand 
dollars. 
That the Secretary of the Smithsonian Institution shall submit to 
Congress at its next session a detailed statement of the expenditures 
of the fiscal year eighteen hundred and eighty-eight under appropria-
tions for "International Exchanges," ''North American Ethnology," 
and the" National Museum," and annually thereafter a detailed state-
ment of expenditures under said appropriations shall be submitted to 
Congress at the beginning of each regular session thereof. 
(Sundry civil appropriation act. Approved October 2, 1888, chapter 
1069.) 
For the National Museum, tor printing labels and blanks and for the 
"Bulletins" and annual volumes of the "Proceedings" of the Museum, 
ten thousand dollars. 
(Sundry civil appropriation act, apprornd October 2, 1888, chapter 
1069.) 
For preservation of collections, National Museum, eighteen hundred 
and eighty-five and prior years, to pay the claim numbered fifty-two 
thousand one hundred and eighty-two, in said Executive Document, 
number three hundred and seventy-seven, sixty dollars. 
(Deficiency appropriation act, approved, October 19, 1838, chapter 
1210.) 
AN ACT for the relief of Semon Bache and Company. 
Be it enacted by the Senate and House of Representatives of the United -
States of America in Congress assembled, That the Secretary of the Treas-
ury be, and he is hereby, authorized to pay to Semon Bache and Com-
pany, of New York, the sum of three thousand five hundred and sixty-
two dollars and fifty-six cents, out of any money in the Treasury not 
otherwise appropriated, for the purpose of refunding th'e duty paid by 
said firm upon glass from imported stock furnished to the National 
Museum and the New Orleans, Louisville, and Cincinnati Expositions 
or exhibition cases. 
(Approved September 26, 1888. Private laws, chapter 1043.) 

REPORT OF SAMUEL P. LANGLEY, 
SECR~TARY OF THE SMITHSONIAN INSTITUTION, FOR 1887-'Sd. 
To the Board of Regents of the S11iithsonian Institittion: 
GEN'rLEMEN: I bave the honor to present with this the customary 
report for the year ending June 30, 1888. 
This year is memorable for the loss to tlJe Institution, not only of its 
Cllancellor and of otliers to be mentioned later, but of its late Secretary, 
Spencer F. Baird. 
I have endeayored elsewhere to characterize his character and serv-
ices, while yet feeling that one who bas been so recently called to fill 
bis place is hardly the fittest person to adequateiy describe them; but 
tlJat may surely be repeated llere which is no secret to any one, that 
a most honored and useful life, which might have been prolonged for 
many years, came to an end which can not but be called premature, 
largely through a too self-sacrificing devotion to tlie public service. 
I shall also have to speak later of the loss to the ln8titution of its 
Chancellor, the late Chief-Justice of the United States-a man whom 
those honored with his acquaintance grew, in proportion to their 
knowledge of him, to look up to arnl trust; anJ of one of its Regents, 
Prof . . Asa Gray, pre-eminent in science, but in whom, as in the .Ohief-
Justice, the qualities of the intellect were supplemented by others, such 
that both inspired even iu tlJeir official _relations, a feeling not only of 
respect, but of affection, which the formal intercourse of public life 
rarely brings. 
The pasl bas, indeed, been a fatal year to the Institution; but these 
great losses haye been spoken of at length in its necrology, and I will 
now ask to be allowed to preface this and the rest of my report by a 
few persoual words. 
Although long acquainted with both Professor Henry and Professor 
.uainl [ had uo official relationship with either until two years ago, when 
the latter, iu view of the end which he must have felt to be approaching, 
asked me if I was di posed to assume a connect.ion wjth the Institution 
while continuing· the scientific researches to which my life bad been 
chiefly de,,oted. 
The position then tendere<l me, and later at your hauds, tlJat of Sec-
retary, was accepted, from the knowledge that in your view such re-
searche for tlie increa c of knowledge, no Jess tlian administrative la-
H. Mis, 142--1 1 
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bors, formed the essential <luties of tlJe place to which I was honored 
by your invitation, though it has _happened that this, the first year of 
-these duties, has been p~~sed all but exclusively in purely administra-
tive work, of which there is alone occasion at present to speak. 
The year was begun with the feeling that it was b~st to closely follow 
the methods of my pre<lecessors till a longer experience should have 
brought material for independent judgment; but at its close I desire to 
be allowed to say that every experience bas enhanced my confidence in 
their policy as a permanent guide; anu. if it be true, as has sometimes been 
said, tb~t men eminent in science are apt to be devoid of capacity in the 
management of daily affairs, we must co11clude tllat Professor Henry 
was a siugular exception to such a rule; for the practical wisdom of the 
general lines of conduct laid down by bim, and. adopted by my honored 
predecessor, so commend tbemseives to me in the light of daily service 
that more trnst in them is felt with every new trial. 
From them there may, it seems to me, be deduced some general con-
siderations with reference to the Smithsonian Institutiou and its asso-
ciate interests, of which the followiug brief summary represents those 
general principles of official action by wllich I have sought to be guided. 
If tbe position of the Smithsonian is that of a ward of the Govern-
ment, badug property of its ow11, for which that Governmeut acts the 
1mrt of a trustee, wliile leaving its atlrninistration wholly with tile Re-
geuts, it follows tLat the Institution cujo_ys a weasure of independence, 
nnd in it a power of initi..tti\·e for good which ought to be deemed its 
most privileged possession ; so that auy action which is taken by one 
ha\"ing its interests at heart, ought to be with this consideration of its 
iutlepentleuce al ways in mind. 
The Iustitution is for '' the increase and diffusion of knowledge among 
m n." It i.s not primarily for the promotion of utilitarian interests, 
which c~m be athaneed tllroug-h other channels, but for knowledge 
iu tl10 liighe ' t aml widest sense, iucluding not only all pure science, 
but eYcn, in the words of Henry, "the true, tbe beautiful, as well as the 
immediately practical;" and these irrterests it is to guard from all en-
tangling alliance . 
n <l aling with the circum tances of to-day, the Institution should 
till b guid <l by tl1 e principl ''; lmt in bringing tl.iem to tl.ie te 't of 
pr eut 11ecu , w ar daily r miuded that tllesc same priuciples <-1,re uow 
to ft •n applied to quite n w comlit.ion . 
mith ni, n ha under it cl.large besides the Mu eum, tlle Bu.reau 
f I lrn log-, which will be r f rrecl to later, and some minor inter st , 
whi h ar , h w , r, in ignifi ·ant in comr ari on. 
It 1J fr m time t time eu propo e<l by friend outside of tbi 
u · itu i 11 ll t it ·l.i ulu tak n much wid a>r care thau the e au<l 
1 . ' t 1a 1 ,'h ulcl 1 nt r aronnd whi h all the , cientifi ,' tabli b-
ot f tlJ ' \' rum ot miglJt clu:t r. In the writer' opiuiou it 
REPORT OF THE SECHETARY. 3 
would not be perhaps impossiule, l>ut it wonld certainly l>e difficult, to 
make such a permanent arrangement consistently with the itH.lependence 
of the Smithsonian, and its continued devotion to the original objects 
of its l>eing; but since the project is from time to time renewed, it may 
not be superfluous to observe that in any case the Museum would stand 
ou an entirely different footing from any other governmental bureau of 
applied science, if only because it has been created in a very consider-
able degree out of the endowment income of the Institution; while other 
scientific bureaus have grown up wholly imlepeudeut of the Smithso-
nian, which has neither legal nor moral title to their property. 
It must be admitted, however~ that the line of demarcation, even in 
the Museum, l>etween the property to which the Smithsonian has an 
undoubtetl legal title; tllat to which this claim is only presumptive; antl 
that to which it has no claim, is not in all cases at present clearly drawn, 
and we are endeavoring to remetly this uncertainty. As regards the 
care of this property, a great gain llas l>een made iu the past year lJy 
carrying out (with the concurrence of the Secretary of the Interior) Urn 
wishes which the Regents expressed in regard to the Museum a~ tlieir . 
last meeting; so that it is no longer uncertain how far this care falls 
upon the Institution, and llow far upon tlle Interior Department. 
Reference bas just been made to tlrn question of the general policy to 
be followed by tl.te Smithsonian with regartl to its accepting th,e charge 
of other Government depa,rtments of science, antl this question is so far 
from being an idle one that the Secretary has l>cen called upon during 
the past year to consider whether it was lJis duty to ad vise that the Fish 
Commission, which until lately JJad such intimate though unofficial re-
lations with the Institution, should be uniteu with it b,y a legal bond, 
or not. WJJilc feeling that it would be in many respects most desira-
ble to connect with the Smithsonian the purely scientific portions of the 
Fish Oommissioif and its apparatus of research, be could not but recog-
nize that these were almost indissolubly mingled with certain great 
utifitarian interests, which were not equally proper subjects of the 
Smithsonian's care; and after cousultation with those Regents whose 
advice he could separately obtaiu, he felt unable to urge such a union 
with any confidence that it would meet the approbation of the Board. 
The .President saw fit to appoint as Commissioner, Dr. G. Brown 
Gooue, the Assistant Secretars of the Smithsonian Institution, who, 
while still, with my full cons~nt, retaining that place, accepted the 
office provisionally, from a sens6 of duty to the interests of the Fish 
Commission, concerning wJJich he had obtained an intimate acquaint-
ance under the ]ate Professor Baird. 
Having placed these interests on a pro11er footiug; after a, brief period 
of laborious but wholly gratuitous service, he declined the higher salary 
and permanent appointment of Commissioner which was pressed upon 
him, and r sumed the dutie here to wliich his cicntific life has beeu 
chiefly devoted. 
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On the 2d of DecemlJer, 1887, the chancellor, Chief-Justice Waite, 
uuder the provision of the law, designated Dr. G. Brown Goode as 
Acting Secretary of t,he Smithsonian Institt1tion duriug the absence of 
the Secretary. 
If ouly from the ordinary need of a periodical revision, nearly every 
department of the Institution has been the subject of examination, and 
ill some cases of considerable modification during the past year, and I 
now proceed to speak of these in some detail, prefacing each with a 
brief Rtatement of such cousi<.lerations as seem to me deserving of the 
particular attention of the Regents. 
BO.A.RD OF REGENTS. 
Meetings of the Board.-A special meeting of the Board was held No-
vember 18, 1887, to take action in re.gard to the death of the Secretary, 
Spencer Fullerton Baird, and at tliis meeting Samuel Pierpont Langley 
was elected his successor. 
The stated annual meetiug of the Board was held on the 11th Jan-
uary, ~888 . 
.A special meeting of the Board was also hel<l on the 27th March, 1888, 
to take action in regard to the death of the chancellor of the Institution, 
Chief-Justice Waite. 
REPORT OF THE SECRETARY. 5 
FINANCES. 
While with this is presented the report of the Executive Committee . 
and other statements, showing that the funds are in tbe usual sense in 
a satisfactory condition, this seems to be a proper occasion to say some-
thing about the larger questions of finance, for, as time passes, the 
purchasing power of money imperceptibly but surely alters, until finally 
the consideration is forced upon us that these slow changes, though 
almost inappreciable from year to year, have, in the half centnry already 
elapsed since Congress accepted Smithson's bequest, essentially dimin-
ished the actual value of the fond, while its nominal value remains 
unchanged. 
I do uot now refer merely to the fact that we measure all things l>y 
another scale in 1888 from what we did ip 183(i; or that, owing to the 
immense increase of public wealth, tlrn capital of the origi11al !Jequest, 
which then was greater tbau any but a few private fortnnes~ has !Je-
come relatively so iuconsideral)le to-da,y. More tbau this is meant. rt 
is meant that tbe actual purchasing power of each dollar is, for our 
purposes, notably less; that it is being forced upon us that we can not 
print as many books, or pay as many employes, or make as many re-
searches as when the scheme of expeuuiture was first fixed, and that, 
consequently, a scheme which was wise then, because not only de~irable 
but feasible, is not necessarily so 110w. 
I know that this consideration is not presented to the Regents for the 
first time, and tltat a.committee of their number, as long ago as 1877, 
observed-
''That the income of the Smithsonian fund, while nomina11y fixed, is 
growing actually le::is year by year, with the rapidly-changing- value of 
money, and of less and less importance in.the work that it accomplishes 
with reference to tbe immense extension of the country since the Gov-
ernment accepted the. trust." 
In a t.ime, short with reference to the probable life of tlie Institution, 
the income of tlte Smithsonian fund proper will necessarily become en-
tirely inadequate to carry on the object of Henry'R care on the scale 
which he inaugurated. Even wben tltiR is the case, it seems to me that 
this income of the Smithsonian bequest will sti11 have a value wholly 
beyond its nominal one, for it will at least maiu tain tlJe Institution in 
tlJat position of independence and disinterestedness which are its rnost 
potent means of influencing others to aicl in carrying out the intention 
of its founder. 
It is, nevertheless, most evidently desirable that the fund should be 
enlarged both by Governmental recontribntion anu by private bequest, 
so as to constautly represent at least tlJe original position of its finances 
relatively to those of the country and_ contemporary institutions of learn-
ing; a po ition which we can estimate from the observation that there 
ares veral such institut10ns, which were at first sea rcely on a, par with it 
financially, but who e fund , llaviug been invested so as to share in the 
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gron-th of the couutry, aud aided by private benefaction, now surpass 
ours from ten to tweut,y fold. 
We can never regret the generous spirit which bas dictated tlie direc-
tion of tbe expenditure of -the· Smithsonian income in the past, but it is 
trne that if a less absolutely unselfish policy had brnn followed-if, for 
instance, though keeping up all proper expenditures for the increase 
and diffusion of knowledge, those funds whose expenditure bas practi-
cally inured chiefly to the benefit of the General Government had been 
all4>n-ec1 to accumulate-the Institution would have been comparatively 
wealthy to-day. 
I will instance, in explanation of my meaning, the remark of Profes-
sor Henry in 1872, to the effect that the Government, in equity~ should 
then have· pa-id the Institution $300,000 for the use of the present build-
ing. This building, erected wholly out of Smithsonian funds at the cost 
of over half a million dollars, bas, with the excet)tion of a small por-
tion, been ever since that time used rent-free by the Government; and 
if the ol)servation bad force then, it has <loul)le force to-day. 
Again, the Institution has left in perpetual charge of the nation, in 
the Museum alone, property acquired out of its private fund (and to 
which it bas apparently tl1e same title), which is probably now more 
than equal in value to the whole amount of the Smithsonian bequest. 
While it is gratefully recognized that Congress has neYer dealt in any 
nngeuerous spirit with the Institution, I can not think it superfluous to 
keep sncb facts as those just cited in mind at a time when it becomes 
11ecessary to review the whole scheme of expenditure, in view of a.n 
income practically diminishing, and ,vllich would, if not for these facts, 
be more than double its actual amount. 
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the same terms as the original bequest.. By the same act the Regents 
were authorized to add to the Smithsonian fund such otller sum as they 
might see fit to deposit, not exceeding, with the original bequest, the 
sum of $1,000,000. 
The original bequest and the sums since added are therefore as follows: 
Beqnest of Smithson, 1846 ... . .... ......... . ..... - ... ... . ..• - - ~ ...... . 
Resi<luary legacy of Smithson, 1867 ......................... -~ .... - -. . . 
Deposits from savings of income, etc., 1867 ...........•....... .. - " ..... . 
Bequest of James Hamilton, 1874 ...................•........•......... 
Bequest of Simeon Habel, 1880 .......... . . .... ........ .. .......•..... -
Deposit from proceeds of sale of bonds, 1881 ... .... . ........•..... . ... -
$515,169.00 
26, 210 .. 63 
108,620.37 
1,000.00 
500.00 
51,500.00 
Total permanent Smithsonian fund in the Treasury of tho United 
St.ates, bearing interest at 6 per cent. per annum. . ............. 703,000.00 
At the beginning of the fiscal year the balanee on hand of the income 
from the fund was $1,423.14. The interest paid semi-annually July 1, 
1887, and January 1, 1888, was $42,1S0. 
To this was added from sales of publications and miscellaneous sources 
$752.SG, making a total available amount for carrying on the operations 
of the Institution of $.44,35G; total expenditures for tlwyear, $39,546.77; 
leaving a balance July 1, 1888, of $4,809.23. 
It is proper in this connection to state that the Institution .is cbargerl 
by Congress with the care aud disbnrsement of ,:mndry appropriations, 
those for the past year being as follows: 
For international exchanges .... .... .... . . . ..••. ..... ....••••.........••.. 
For ethnological researcbes .. ... .. ...............•.•...•.................. 
For preservation of Government and otl.ier collections in natural history, 
ethnology, etc., iu the National Museum .... ....... . ................... . 
For furniture :tnd fixtures for the National Museum .. _ ......... _ ......... . 
For heating, lighting, and electrica,l Rervice for the Museum .............. . 
$12,000 
40,000 
116,000 
40,000 
12.000 
The vouchers for all the expenditures from these appropriations as 
well as tllose from the Smithsonian income are carefully examined and 
passed upon by the Executive Oo:r;nmittee of the Board of Regents, with 
one exception-tbqse for ethnological researches. 
The disbursement of this appropriation from its commencement has 
been made under the direction of Maj. J. W. Powell, who has been in 
charge of the Bureau of Ethnology. · 
'fhe necessity of greatly increased appropriations for the proper con-
<lnct of tl.le interests committed by Cougress to the care of tue Tnst.i-
·tnt ion is daily more mauifest, and has been made known in tbestrongrst 
terms to the National Legisla,ture. 
The estimates prepare<l to be submitted for tlie fiscal year ending 
,Tune 30, 1889, are a' fol1ows: 
International exchanges .. .. _ ..........•........ . .. .. _ . . .. .............. . 
Ethnological researches ...•......................... _. __ . .. ............. . 
Pre ervation of collect.ions ....... . ............................. ......... . 
Fnrnitnr and fixtures ........ _ ..... _ ................ .. .. ..... .. ...... .. . 
Hen.ting, lighting, tc ......... ." ................ __ ...................... _ .. 
$21,GOO 
50,000 
150,000 
40,000 
12,000 
279,500 
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In accordance wit.h the instructions of the Board of Regents at its 
last annual meeting, I requested the Committee on Appropriations of 
the Bouse of Representatives to make certain changes in the assign-
ment of appropriations and the method of their disbursement. 
The fo11owing is the correspondence on the subject with the Secretary 
of the Interior and with the chairman of the Committee on Appropria-
tions. 
SMITHSONIAN lNSTITU'I.'ION, 
February 20, 1888. 
Sm: I have the honor to make the following requests in regard to 
the assignment of the appropriations for the maintenance of the U. S. 
National Museum for the coming fiscal year: 
(1) That the items for '' preservation of collections," "beating and 
ligbting," "furniture and :fixtures" be transferred from their p1 esent 
position in the schedule of" Estimates of Appropriations, 1888-'89" (p. 
237), U)J(1er the Department of the Interior, to a place under the gen-
eral head of "under the Smithsonian Institution," and along with and 
in proximity to the other items to be expended under the direction of 
the Smithsonian Institution or its Secretary. . 
(2) That each of these items be placed directly under the subhead 
"Under the direction of the Secretary of the Smitl1souian Institution as 
director of the National Museum." 
(3) That a special item be inserted under tlle caption "Public print-
ing and binding," providing the sum of $10,000 for printing labels and 
blanks for the use of the ~ational Museum and for the "Bulletins" and 
a11uual volumes of the " Proceedings" of the Museum. 
In explanation of these requests, I submit the following statements : 
The act of Congress establisbiug the Smithsonian Institution, approved 
Angust 10, 1846 (Revised Statutes, rritle LXXIII, sections 557U, 5594), 
provided tllat all objects of art and of foreign and curious research, and 
all objects of natural history, plants, and geological and mineralogical 
specimen belonging or hereafter to belong to the United States, which 
may be in the city of Washing-ton, shall be delivered to the Regents of 
the Smith onian Institution, and, together with new specimens obtained 
by .exchange, donation, or otherwise, shall be so arranged and classified 
as best to facilitate their examination and study. 
The National Mn eum, as it is now called, was thus placed under the 
ol control and directi n of the Smith onian Institution, and has ever 
since r mained uncl r its control; Congrc s having, since 1858, made 
annual appropriati n for it maintenance. ntil 1880, however, the 
snm. bu appropriated w re inacl quate, and the yearly deficiences 
w r~ 1 aid from th inc m of th In titution. 
In ~1ccorclan · with a pra.ctic of nearly thirty years the estimates for 
tue amrn, 1 ppro1 ri, ti n h, v been each year at the request of the 
·r t ry f bi. In. ti u i n forwarded by the Se~retary of the Interior 
t. th ·r t ry f b Tr asury for ran mi ion to Uongre , and th' 
1I bur m n f h appr p1iati n ha en made by the di ' bur ing 
n f b I rior par m nt. 
1 i arr I g n nt i · , m wha inco veni nt and cumbersome, aml at 
h 1 · m in f th ard f egent of ~h mith onian In titutiou 
h fi 11 , hl r r · I u ti n wa a I t : 
lt d ' )1,_ ll I nt · r mm nd to O ngr . that th form 
, nuclr · ·ml, 1 pr J ri i n l ill b o l1an din th t rm r latiog 
I , un c n 1 IJ 1 Dul' , n r J1i JmoJog, c. . t pro id -
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"(1) That these moneys shall be disbursed under the direction of the 
Smitbsouiau Institutiou. 
1 ' (2) 'fhat the estimate.s for the appropriations of tbe Museum in the 
futnre shall be sent direct to the Secretary of tlle Treasury by the 
Smithsonian Institution through its Secretary." 
In obedience to the wishes of the Board of Regents thus expressed, 
t,he matter was brought to the attention of tlrn Secretary of the Inte-
rior, in a recent interview, by Chief-Justice Waite (the Chancellor of tlrn 
Smit,hsonian Institution) and myself. As a result of this meeting a 
letter has been received from the Secretary of the Interior, in which he 
expresses the opinion tbat changes may be made with great propriety 
both in the manner of voting the appropriation and in the method of 
its disbursement. A copy of this letter is herewith inclosed, together 
with a copy of a seconu letter received in response to an inquiry as to 
the manner in which this change may best be effected. 
In further explanation of the third request, I wish to say that this 
does not involve a new appropriation, since the estimate for this amount 
is included, as I understa1ul it, in the sum of $375,525 estimated by the 
Secretary of the Treasury for the printing- of the Interior Department 
:ind its Bureaus (see page 129 of the "Estimates of Appropriations, 
l 888-'8!) "). I may say in further explanation of this item that an ap-
propriation has thus been made for the printing of the National Museum 
for at least twelve years past, and I am informed that the amount al-
lotted during recent years has usually been $10,000. 
I believe these changes will be in the interest of the public service, 
and respectfully ask that they be made. 
l am, sir, yonr obedient servant, 
lion. SAMUEL J. RANDALL, 
S. P. LANGLEY, 
Secretary. 
Ohairrnan of Committee on Appropriations, 
House of Representatives. 
DEPARTMEN'l' OF THM INTERIOR, 
Wcishington, February 14, 1888. 
Sm: I have considered the topic of tbe conference which I had tlie 
honor to have ;yesterday witll the Chancellor of tlrn Smithsonian Insti-
tution and yourself, being the relation of tbe Interior Department to 
the expenditure of the appropriation for the increase and care of foe 
Natioual Museum, which is a, part of the Smithsonian Institution, and 
wltetber there be ol1jection to the recommendation of an independency 
in the disbursement of the funds provided for its support as well as in 
its management. 
Tile first collection of scientifip curiosities which appears to have been 
a special object of care on tbo part of Congress was that made by the 
Wilkes Exploring Expedition, provided for by the act of May 14, 1836 
(5 Stat ., 29). This collection was first pla,ced in the care of the Na-
tional Institution for the Promotion of Science, and afterwards was 
tra,n ferred to the ball in the secornl story of the Patent Office. In 
1846, when the act for the establishment of the Smithsoniau Institution 
wa pas 'ed, it was provided that, "as snitable arraugemeuts could be 
made for th ir reception, all objects of art, and of foreign and curious 
r , ar?h, arnl a~l o~jPctR of n~tnral history, pla11ts, geological anu min-
Pralog1ral sp mm n , b lougmg or bereafter to be.loug to tho United 
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States, which may be in the city of Washington, in whosesover custody 
tlrn same may ue, shall be <lelivered to such persons as may be author-
ized by the Board of Regents to receive them, and shall be arranged in 
sucli order a,ncl so classed as best to facilitate the examination and study 
of them in the building so as aforesaid to be erected for the Institu-
tion;" provision having been made in the act for a suitable building, 
etc. It was provided by 0ongTess that the Smithsonian Institution 
might be constructed adjacent to the Patent Office Building, but the 
p-roject was not accepted, and an independent building, where now 
located, was arranged, this being completed in the year 1853. 
It is said that the Secretary of the Interior and the Uommissioner of 
Patents were desirous of removing the collections of the exploring ex-
pedition and of the National Institution out of the Patent Office Build-
ing, and reqnested the Regents of the Smithsonian Institution to receive 
them. This appears to have been acceded to by the Regents on the 
condition imposed that the Secretary of tlrn Interior should provide for 
the payment of the expenses of the keeping and care of the collect.ions. 
An appropriation of $15,000 was made hy Congress in the act of 
March 3, 1857, for the construction of cases, and of $2,000 for the re-
moval of the articles. It was then held by t.he Attorney-General, in 
response to a request of the Secretary of the Interior for his opinion, 
that the provision in the eighth section of the act of the 4th of August, 
1854 (10 Stnts., 572), placing the collections under the co11trol of the 
Commissioner of Patents, and nuthorizing the employment by him of 
keepers therefor, was desjgued to be temporary only, and that the act 
establishing the Smithsonian Institution, as well as that making the 
appropriation in 1857, were to be rega,rded as indicating the pnrpose of 
Congress respecting permanent provision for these collections. 
In 18n8, by the act of the 2d of June (11 Stats., 30 l), an appropria-
tion of $4,000 "for the preservation of the collection of the exploring 
and surveying expeditions of the Government" was made as a, contin-
gent expen e in the office of the Secretary of the Interior. This ap-
p ar to have been the product of the condition accede<l to by the Sec-
retary of tbe Int rior upon the occasion of tbe remova,l of the collectio11s 
from the Patent Office to the Smithsonian; arnl, pursuing the sa,me 
practice in October, 1858, Professor Henry, yonr illustrious predecessor, 
r quc ted of the ecretary of the Interior the rencm1il of the same ap-
propriation. Since that time thi, cour_ e appear to have been pur ued 
witl out any other reason for its upport than this summary narration 
indicates. 
By the 'even th section of the a t for the e t.ablisbment of the Smith-
ouian In titution (9 Stat·., 105) tbe ecreta,ry is directed to di c'uarg-e 
th clutie,· of "ke per of the Mu eum," and authorize<l, with the con-
nt of th board, to mploy a i tants. No power of appointment of 
an.· f the offic r who exp nd the mon y provicled by these annm1,l ap-
propriation. :f uppo ed to xi,t, or, i11ce the tran fi r to the Smith-
nian ha. v r en x r i <l by any ·oilic<>r of tbi: Department. 
h m nner f th . appropriation lla. op rated to jmpo, e upon th 
di ·l ur:ing- ofli · r of tbi , De partm nt th duties of an au<litor and a 
r ' ·111· 'r for thi. fund, a. : n offi ·er for whom t!J Seer tary i r pon-
• i 1 . J~nt no, uthuri y OY r b exp ndi ure, app ar to rest with th 
:r t, ry of th nt rior r ~ t l , v rt ba,~ b n x rci cl • o that 
~ ~: rutin · :um . " 1 h, u n that nl. of. n auditor. racti •a lly the 
11:lrn: · ,m ,n f tld. , Pl ropri, ti n hash 11 macl by the offic r f the 
.'mith mian In.· ti nti 1 :n I j ·t to two, udit. n hy thi. D •pc rtm nt 
,lHlth ~ th rl. · th , r r a.nry whil(! th , cli , u1r.i11~ f"li <'l' f th In-
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terior Department acts as the disbursing officer for the Smithsonian, and 
a clerk has been assigned, as I am informed, by the Smithsonian to duty 
in the Interior Department to assist the disbursing officer. 
Obviously there is nothing in · the relations between the Smithsonian 
and the Interior Department to require the continuance of this state of 
things. The National Museum enjoys now an annual appropriation of 
a large amount in the various Hems, not usually less than $150,000. In 
the last act the appropriation was of $12,000 for beating, lighting, elP-c-
trical, and telephonic service; of $116,000 for the preservation, exhibi 
tion, and increase of the collections; and of $40,000 for cases, furniture, 
fixtures, and appliances; both of the latter items embracing salaries. 
These items indicate not only the considerable proportions which the 
Museum has attained, but that their disbursement should be in the 
hands of those who have the government of the Museum and a direct 
responsibility exacted. 
So far, then, from there appearing to be objection, the facts suggest 
to my mind the wisdom and desirability ·of providing for the National 
Museum directly, and imposing responsibility for the dislmrsemeut of 
the appropriation immediately upon the officers of tllat Institution, and 
with accountability to the Treasury, as in other cases. 
The act of July 7, 1884 (23 Stats., 214), was a step in the direction 
of this independency of requiring the director of the National Museum 
to report annually to Congress Hie progress of the Museum during the 
year and its present condition. 
The papers you kindly loaned me are herewith returned. 
I have tlie honor to be·, very respectfully, 
Prof. S. P. LANGLEY, 
Secretary of the Smithsonian I nst-itution. 
WM. F. VILAS, 
Secretary. 
DEPAR'l'MEN'l' OF THE INTERIOR, 
· Washington, February 20, 1888. 
Sm: Replying· to your favor of the 16th instant, I beg to say that it 
seems to me that so long as Congress has made the appropriation for 
the current year ".uuder the Interior Department" in terms, it is neces-
sary tbat it shonld be expended according to the practice hitherto 
prevailing; and that, if the same term~ of appropriation should be 
continued, it would be with the expectation that the fixed practice of 
disbursement would continue also. It is therefore probably necessary 
that the language of the appropriation should be changed in order to 
effect the object desired. It ma,y be presumed the accounting officers 
of the Treasury would require it. 
The same observations may be applied to the appropriation for print-
ing. I ~h!nk ~t desira1;>le ~hat that sb0ul_d be separately made, so that 
the ~1;11tbsoman In~t1tnt10n s~ou~fl be mdependent, in itR use of the 
prov1s10ns made by Congress, of this Department, and this Department 
freed of care in respect to it. 
Yours, respectfully, 
Prof. s. P. LANGLEY, 
Secretary of the 'mithsonian Institntion. 
WM. F. VILAS, 
Secretary. 
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It was autfoipated that wlien tbe wishes of tlie Regents were communi-
cated to the Appro1Jriations Committee of the Bouse, the objection 
might be raised tliat tlle Secretary of the Smithsouian Im;titution, as 
such, was not au officer of the Government ·in the sense that the bead 
of an execntive department is, and that this might be an oustacle to 
the proposed transfer. 
Such objection was, in fact, made in the committee, and for this rea-
on the bill as reported from the House committee places the Musemn 
appropriation "under the Secretary of the Smithsonian Institution as 
director of the National Museum;" while at the same time tbis, with the 
other appropriations, is subordinated to the general title "under the 
Smithsonian Institution." . 
In regard to the Bureau of Ethnology, the Secretary had already 
represented to the Regents his desire to see such a ruoclification of the 
wording as might relie\'e Lim from the personal respousil>ility imposed 
by the language of former l>ills. The clrnnge a.ctually iutrocluced by 
the committee consists in making the former worcls '' under the di-
rection of the Secretary of the Smithsonian Institntion" subordinate 
to the same general title "nuder the Smithsonian Institution." 
Should the bill as reported pass both houses the disbursements for 
the National Museum will hereafter be made by an officer designated 
·by the Secretary of the Smitlrnouian Institution, duly qualified and 
bon<led to the acceptauce of the Secreta,ry of the Treasury, whose of-
fice will be in the S111itbsonia,n building, instead of by the disuursing 
officer of the D,•partment of the Interior, as heretofore. 
The appropriations for " iuternational exchangeR" will also l>e dis-
bur eel by the same clerk at the Institution, in stead of the disbursing · 
clerk of the Trea,'u ry Department. 
Tl.tis new arrapgement, while adding greatly to the responsibilities 
and cares of tbe officer of the fo titution, will, it is believed, secure 
good re ults. 
Interncitional exchanges.-Tlrn regular estimate submitted to Congress 
wa a follow, : 
For exp 11 e of the s, t m of international exchanges between tho 
United tat and for ign c mi ries, under the direction of the Srnith-
o ian In titntion, including alaries or compensation of all neces ary 
m plo e : 1 a,000. 
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Tbis amendment was adopted by the Senate, rejected by the House, 
and finallv lost in conference committee of the two houses, so that tlic 
increase ~f appropriation for exchanges is only $3,000 for the next fis-
cal year. 
Preservation of collections.--The appropriation asked for this service 
was $150,000. '11be House committee reported $120,000; the Senate 
committee, $125,000, and this latter amount was :finally agreed to. 
Furniture and jixtures.-An estimate of $40,000 was submitted, ac-
cepted by both committees, and passed by Congress. 
Heating and lighting.--The original estimate "for expense of beating, 
lighting, and electrical and telepbonic service for the N ationa,l Museum," 
was $12,000. This sum was reported by the House Committee on Ap-
propriations and adopted by Congress without change. 
Armory building.-For several years this building bas been occupied 
jointly by the National Museum aud the U. S. Fish Commission, the lat-
ter paying the expenses of its care and repairs since July 1, 1885. 
The House Committee on Appropriations in reporting the item of 
$120,000, for "preservation of the collection of the National Museum" 
inserted the following clause: "And for the care and citstody of tlie so-
called Armory building," thus transferring the whole of the building and 
its maintenance to the Museum. 
The Senate Uommittee on Appropriations, after hearing a statement 
from tbe U.S. Fish Commissioner,* struck out this clause, and inserted 
the following under the items for the Fish Con~mission :t 
Provided, That the building known as the Armory building, Wash-
ington, District of Columbia, is hereby transferred to the charge of the 
United States Oommissio1i of Fish arnl Fisheries for use as a hatching 
and distributing station and for offices. 
These diverse views were finally recoudled by the conference com-
mittees, who reported the following, which became a law: '' Under the 
U. S. Commission of F'ish and Fitheries." 
Provided, Tllat the building kuown as the Armory building, Wash-
ington, District of Columbia, shall be occupied as at present, jointly by 
the United States Commission of Fish aud Fisheries and the National 
Museum. 
North American Ethnology.-Tlle regular estimate for '' continuing 
etlmological researclles amoug the Amerieau Inuiaus, under the direc-
tion of the Secretary of the Srnitllsonian Iustitution, iucluding salaries 
or compensation of all ueces ary cmploy6s," was $50,000. 
The Ilouse Committee on Appropriations, however, only reported 
$40,000, the sum which has been appropriated annually since 1884. 
'fhis sum was accepted by both the House and the Senate, and is the 
amount appropriated. The appropriation is placed in tlie language of 
former years "uml r the direction of the Secretary," but at his request 
thi with other depart1 en ts is placed under the general caption '' under 
the Smitb onian Institution." 
* Senate Report No, 1814, p. 26. t Act No, 1877, p. 47, 
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Report of the expenditures to be made to Oongress.-The House Com-
mittee 6n Appropriations proposed a clause in the sundry civil bill for 
the uext :fiscal year wllich was agreed to by Congress and forms part of 
the act (No, 307), which is as follows: 
That tlie Secretary of the Smithsonian Institution shall submit to 
Congress at its next session a detail~d statement of the expenditures of 
tlie fiscal year 1888, under appropriations for" International Exchauges," 
''North America,u Ethuology," and the "National Museum," and annu-
all_y t.bereafter a detailed statement of expeuditures under said appro-
priations shall be submitted to Congress at the beginniug of each reg-
ular session thereof'. 
BUILDINGS. 
Among other matters discussed a,t the last meeting of the Regents 
was the erection of a new Museum building. On this occasion the Re-
gents tacitly re-affirmed their resolution of 1882, recommeuuing to Con-
gress tlie enlargement of the National Museum by the erection of a fire-
proof building on the south west corner of the Smithsonian reservation, 
similar in style to the present National Museum; but on viewing the 
sketc.h plans, wllich had b~en prepared subsequently to the resolution , 
so as to incluue offices for the Geological Survey, they added an ex-
pression of their opinion that the uew lrniluing should be planned ex-
clusively for Museum purposes. 
It wa. not at first intended to take action in this matter during the 
present year, but the overcrowded condition of the buildiug, on account 
of which not only the current work but the proper development of the 
collections is greatly impeded, seemed to render immediate action uec-
e sary. A still !J10re urgent need appeared to be the unsatisfactory 
sanitary condition of the uew Museum building. A committee, consist-
ing of Dr. J. H. Kiuder, cha1rman, Dr. James J\I. Flint, U.S. Navy, and 
Mr. J. E. Watkin , wa · appointed on April 14 to make a careful study 
of the water supply, ventilation, and draiuagc, and in May submitted 
a preliminary report, from which it appeared that an alarming amount 
of icku ·s and mortality has beeu mauife ·t among the cmploye.::i since 
1 1-a mortality which can not be attribuLed to the location of the 
buildiug, which ha sometim ' been pronouuced unsanitar_y, since there 
ha b en uo corre pondiug p rcentage of ill health in the old Smithson-
iau uil ing a<ljoi11iug. 1:h uumber of da,y lo t by employcs on ac-
. uu f ·icku ' in 1 ti wa · 706; iu 1 7, 75; and iu 1888, up to l\fay 
, ~1· , l>y far th' larg ·t I rt of thi lo of time being attributed 011 
tb ook f h lYiu um t mia matic di 'ea e ·. Tlle committee stat 
tlia th r i ~ n re na l cl u tthat orne, if not all, of the teu death 
1 w r h ·t n d r iu<luc d l>y the unwhole ome condition f 
uil<ling. Th ·ommitt t1go-e ·ted r ~p ir · and modificati u of 
• 1 id ra 1 xt 11 , iu lu in°· 11 on. truction of continuou cellar 
h f r ;i l . · f th 1il<li11g, , hi ·h, in ~ d<li1;i n to th 
i the neigh rho cl of 40,0 0. 
REPOR l' OF THE SECRETARY. 15 
This state of affairs seemed to demand decided action, and it being 
absolutely impossible to make any changes iu the present buil<ling with-
out entirely vacating a portion of it for a considerable period of time, 
the exigency for more accommodation seemed a great deal more urgent 
than had been at first supposed. 
While it became evideut, on study ot the question, that for the ulti-
mate needs of the Museum, a building of but one story occupying the 
same area as the present Museum would be insuffici("nt, the question 
of jrumediate action was mrnxpectedly brought up in May by one of the 
senior Regents, a member of the Senate, who, when visiting the Museum 
with some friends, noti~ed its crowded and unsatisfactory condition. 
Having learned from me of the mortality and sickness of the employes, 
he inquired as to the feasibility of erecting a new building, and offered 
to use his influence to procure an appropriation, if 1 couhl obtain for 
him a set of sketclt plans within a week, time beiug, as he stated, a very 
essential condition. After consulting with the chairman of your Exec-
utive Commit.tee, I bad no hesitation in accepting such an offer, but a 
difficulty arose from the fact that the sketch plans which Lau been laid. 
before the Regents in 1882 were in part for purposes whieh the Regents 
had at tlleir last meeting disapproved, and tllat hence they could. not 
be used. By great diligence, however, plans for a building to be de-
voted exclusively to Museum purposes were prepared within the time 
mentioned. These were based upon an extensive accumulation of 
notes and drawings, em bod_yiug the record of tlie best recent work of 
museum construction in this country and in Europe, an<l they were for 
a building, as far as was consistent with these improvements, like the 
existing Museum. The report submitted by Senator Morrill, to accom-
pany Senate bill 3134, contains the correspondence on whicll action 
was taken, and I have discussed the acts therein presented elsewhe~e 
under the proper heads.* 
_ The following bill was introduced by Senator Morrill on June 12, ~as 
passed by the Senate on June 20, and at the eu<l of the fiscal ~year was 
in tlle llands of the House Committee on Public Buildings and Grounds: 
A BILL for the erection of au additional fire-proof lrnilding for the use of the National 
Museum. 
Be it enacted by the Sena.te and House of Representatives of the United 
States of Anierfoa in Congress assembled, Tllat the sum of five hundred 
thou and dollars it:i hereby appropriated, out, of any money in the Treas-
m·y not otherwise appropriated, or so mucll thereof as may be ueces-
sary, for the erection of a fire-proof building for the use of the National 
Mus.euw, to cover three hundred feet square, and to consist of two 
stones and basement, to be erected under the direction of the Regents 
ot: the Smith 'Ouian Institution, in accordance with the plans now ou file 
with the Oommittee on Public Buildings and Grounds, on the south-
western portion of the grounds of the Smithsonian Institution. Said 
building to be plac d west of the Smithsonian Institution, leaving a 
* See ruuseum, etc. 
• 
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roadway betwecu it and the latter of not less than forty feet, with the 
nortll front OH a line witll the south face of the building of the .Agricult-
ural Department and of the Smithsonian Institution; and all expendi-
tures for the purpose herein mentioned shall be amlited by the proper 
officers of the Treasury Department. 
The building, as proposed, covers the same area as t.he present 
Museum, aml is of the same general style, so far as is cousistent with 
the introduction of a second story, thus affording nearly three times as 
much accommodation under the same area of roof as the building now 
in use. The arrangement of the interior of the proposed new structure 
is, however, considerably modified, as the result of the experience of 
seven years' occupation of tile prese11t building. The eighteen exlii-
bition halls on the two main floors are completely isolated from each 
other, and are capable of subdivision into smaller halls. Tlie lighting 
will he equal ly as good as iu the present building, the veutilatiou will 
be much better, aud in other importaut respect,s the sanitary arrange-
ments will be far more satisfactory. 
A basement story is absolutely necessary, not only with a view to 
promoti\Jg the comfort and health of visitors and employes, as well as 
for securing greater dryness and better preservation of the specimens, 
but also for the pm·vose of providing large apartments for store-rooms 
and workshops. These proposed improvements in arrangement will 
not, however, interfere with the possibility of constmetiug a building 
which shalt conform in tile essential poiuts of exterior proportion witll 
the main features of the present building. 
The pre ent building cont.ains about 80,000 square feet of floor space 
availabl for exhibitiou au<l storage. The lrnilding proposed. will con-
tain about 220,000 square feet. Tlie amount of room for offices and 
laboratories would be about tue same in each . The net area, in the new 
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were not competitive, and it is possible that something may be saved 
through competition. It is, however, neces~ary to provide also for tbe 
architect's superintendence, and for the removal and reconstruction of 
the Smithsonian stable, which now occupies the site. I therefore think 
it advisable to make request for the sum of $500,000, in order that these 
additional items and other contingencies may be covered. 
The plans, though drawn in the limited time imposed, represent the 
results of au exhaustive study-which has extended over several years-
of plans of the best modern museum buildings in Europe and America, 
nearly all of which have been personally inspected by officers of the 
Smithsonian Institution. 
It will be remembered by the Regents that neither the central por-
tion of the Smithsonian .Building nor the so-called" chapel," at its west-
ern e~tremity, bas ever beeu made :fire-proof. The :first contains valua-
ble collections, which are in somewhat menacing neigbborbood to the 
paiut shop outside and to alcoholic stores within. These ought to be 
provided for separately, but the representations made of the_ necessity 
have not yet obtained attention from Congress. A special occasion 
having arisen which made it desirable, at any rate, to complete the tire• 
proofing of the "chapel," on the 21st May, at the request of the Sec-
retary, Hon. J. S. Morrill reported from the Committee on Public 
Buildings the following bill: 
A 13ILL to provide for making the west end of the Smithsonian 'Building fire-proof, 
and for other purposes. 
Be it enacted by the Senate and House of Representatines of the United 
States of America in Congress assembled, That for the purpose of making 
the roof of the Gothic chapel at the west end of the Smithsonian B•ild-
ing fire-proof, and for other purposes, under the direction of the Re-
gents of the Smithsonian Institution, the sum of seventeen thousand 
firn hundred doJlars, or· so much thereof as ma,y be necessary, is hereby 
appropriated out of any money in the Treasury not otherwise appro-
priated·. 
This bill was adopted without a dissenting vote by the United States 
Senate. 
It was referred in the House May 22, 1888, to U1e Committee on 
Public Buildings, but no report was made by the committee. The same 
bill was offered in the Senate on the 28th of June by Senator Morrill as 
an amendment reported by the Senate Committee on Public Buildings 
and Grounds to the sundry civil bill. This was referred to the Senate 
Committee on Appropriations, but was not reported back. 
Fire-proofing west range of Smithsonian building.-In 1887 Congress 
made an appropriation of $15,000 "for urgent and necessary repairs to 
central and western portions of the Smithsonian Institution."* 
Thi was expended in removing the combustible material in the west 
rang·e, ~s this was tlle most urgent work required. The contents ot 
* 'untlr 
Il. Mis. 142--2 
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this part of the building, consisting of the alcoholic collections, were 
Yery inflammable and dangerous. The fire,proofing was intrusted to 
Me!:!srs. Oluss and Schulze, architects, from whose report the following 
account of the work is taken: 
"The reconstruction extended over the curtain between the main 
building and the west wing, a building of 60 feet in length and 54 feet 
in width, with au adjoining turret containing stairs. It contains a 
basement where alcoholic specimens are kept. 
"The main story is mostly occupied by au exhibition ball, extending 
up into the roof, with a clere·Story. Along the north front was origi-
11ally an open cloister, which had been,for many years, temporarily fitted 
up, by frame.work, for offices. 
"Permanent provision was made for tltese purposes, and a mezzanine 
story formed by the insertion of a fire-proof upper floor. 
'' Besides the old, rotteH, combustible floors and roof's, a complicated 
system of decorative hollow columns and vaults, framed of wooden 
scantlings, boards, and lathed plastering, had to be carefully removed, 
so as not to injure the outside walls, consisting of a tliin cut-stone fac. 
ing, backed by ordinary rubble·work. 
"In the reconstruction the Romanesque general character of the 
building was preserved with the greatest simplicity compatible with 
the surroundings, aud also made a neceisity by the limited appropria-
tion, in conjunction with the increased cost of decorations iu fire-proof 
materials. 
"The first advertisement for bids for the work was confined to what 
was required for making the reconstructed building ready for occu-
pancy; and to leave desirable but 11ot absolutely necessary improve-
ment and internal finishings to any balance left t:rom the appropria. 
tion. 
'' Under date of June 27, 1887, an advertisement was issued for the 
wrought and cast iron work, and the award made to C. A. Schneider's 
Sons, of thi city, at $1,848, the lowest bid received. 
''On July 6, 1887, another advertisement was issued for cut.stone 
work, brick.work, fire-proofing, metal.roofing, lighter iron.work, corru. 
gated-iron lathing·, carpenter's work, plastering, and miscellaneous work. 
There was no bid below that of D. T. Cissel, of Washington, which 
amounted to $9,850, and wa within the e timates. 
" Miscellaneou minor operation , such a cleaning and clearing the 
building, steam fitting, and electric work, were done by day's work and 
ettled for on pay-rolls. 
"The hardware wa obtained in open market, by competition among 
th principal dealer of the city, on specifications. 
"'Ihe contractor have ·ati factorily and for the sums agreed upon 
C mpl teu th ir work. 
' The co t of th work to June 30, 1888, has been-
• y-r II oflaborer, carp ut r, and tam-fitters .. ___ . ··-- -·.· ..... ··---· 
Ad_v rti iu~, priu_tiu ,, and type-writing ... ______ --· ... _ .... ___ .... _ ..... . 
Hn ·k r pair, natl, c nd lumb r. ··-· ·-···· ··--·· ·---·· .... ........ ··---· 
'ontra · f r iron-work by C. A. clrn idcr'!i ons .... _ .......... _ ..... _. _. 
ootra ·t formic lh n ·ou work l,y . T. Cissel.. ___ .·--··----· .... ·-·--· 
I Ia rd \\'ar ....... _ .... _ ...... __ .. ___ ..... __ .. _. __ ..... __ . _ ... _ ....... __ . 
··~ ~~~bi~<l _,.·~l:.'~.~)~~'~.:::::: :::::~:::::: :::: ::::::::::::::::::·.~:::: ~::: 
$466.30 
49.10 
61. 3:.. 
1, 4 .00 
9, 00.00 
7-2. 66 
147.r: 
275.00 
1·, 71 .% 
f ...,,~ .0 for fr ·ojn °· and d or, ti n and m-
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The east room, used for the meeting of the Regents, has had such 
improvements made in its ventilation as the defec~ive construction of 
the building in this respect admitted, and I have taken occasion to draw 
on the different departments of the Smithsonian for its furniture, so 
that this may recall in some measure the various interests under the 
Regen ts' care. 
RE SE.ARCHES. 
From the foundation of the Institution the promotion of original re-
search has been regarded as one of its important functions under the 
gP-neral provision of Smithson's bequest, and by encouraging and facili-
tating the discovery of new truths it is obvious that the primary pur-
pose of the founder-the increase of knowledge-can 1>e most efficiently 
attained. 
Natural science falls into two great divisions, the biological and the 
physical, and since it has been the case that of late years the first of 
these bas been almost exclusively encouraged by the Smithsonian, it 
was the desire of the late Secretary, Professor Baird, to do something 
to restore the balance, and with this end in view he had made prepara-
tions to secure an astro-physical observatory and laboratory, and though 
these preparations WP-re interrupted by his death it is understood that 
through bis action some friends of the Institution have already offered 
to give the means for the erection of the modest structure needed for 
the accommodation of such a special observatory. The site would nec-
essarily be suburban, on account of the especial need of seclusion and 
the absence of tremor in the soil, such as is felt in the neighborhood of 
the streets of a city. 
No steps have yet been taken to secure a site, but in view of the 
promise of meaus for the building, and the fact that the construction of 
the necessary appar,ttus will occupy a long time, I have ordered such 
of the essential pieces as are not likely to be ready, even under these 
conditions, till the building is prepared to receive it. With the excep.,_ 
tion of this preparation there has been nothing done for the increase 
of knowledge in the plJysical branches of science in the past year, but 
it may be remarked that the Institution is in possession of a certain 
amount of philosophical apparatus. This is formed of the debris of its 
:first collection (nearly destroyed by the fire) and of a certain few pieces 
purchased by Professor Henry in the later years of his life. 
There are al o a number of historical relics, as the philosophical 
instruments used by Dr. Joseph Priestly and others. These were on ' 
exhibition in the new Museum Building, .but the room they occupied 
being wanted for other purposes the collection was transferred to the 
Smithsonian Building where they were placed in an apartment adjoining 
the laboratory. Arrangements are now being made for a more suit-
able depository and for the exhibition to the public of such articles of 
thi clas,· a8 may be of general interes t. 
The Institution has continued to give an important impulse to the 
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prosecution of the biological sciences, but most largely so, indirectly 
through the Museum and Bureau of Ethnology. 
The chief research bas been under an arrangement made by the 
late Secretary. Prof. E.- D. Cope has been engaged during the en-
tire year in completing and preparing for publication the results of 
an investigation upon the reptiles and batrachians of N ortb America, 
which has been in progress under the direction of the Iustitution for 
more than twenty years. The first part, consisting of a Monograph on 
the Batrachians, has been handed in and sent to the Public Printer, and 
the work of printing it as one of the lmlletins of the National Museum 
has been already begun. 
The expense entaile<l. in the publication has been much greater than 
the late Secretary anticipated, but I have felt it proper to continue it, 
not only to carry out a purpose which bad engaged the interest of Pro-
fessor Baird, hut on account of the great intrinsic importance and value 
of the work itself. No complete memoir on the Batrachians of North 
America has ever been published; while the projected work enters 
fully into questions of anatomy and geographical distribution, in addi-
tion to the customary discussion of classification and synony1uy, and 
will supply a long-felt need of biologists not alone in America but 
throughout the world. 
The second part, relating to the Reptiles, is in progress, and its com-
pletion is promised during the coming year. 
Important investigation~ are in progres~ at the hands of the curators 
and their assistants in every department of the Mt1seum, for wll ich ref-
('.l'ence may be made to that portion of my report. 
EXPLORATIONS. 
Our function in promoting the increase of knowledge has always been 
regarded as including in it scope an<.l object explorations at distant or 
le familiar localities. Though no special explorations iudepeudeut of 
tho e already undertaken in connection with tlrn Fish Commission have 
been made during the past year, I am in hearty accord with the policy 
of giving uch encouragement to tlle lines of investigation heretofore 
pro. ecuted in this re pect as may be practicable from the portion of 
our income which can be tbu, appropriate<l . 
'Ihe activity in exploration this year i · not less than heretofore, but, 
it ha chiefly heen carrie<l. on by the appropriation for ethnological re-
rche . Thi ha. be u placed by law un<l.er your Secretary, who ha 
continued tli a1-rc ngement, in ·ome euse inherited fro1!1 his pre<lece -
· r' und r which he direction f the expenditure has been left almost 
wh Uy w·thiu the di:cretion of Maj. J. W. Powell, from the confidence 
f 1 1ually in hi: .· ·ientific acquirem nts as an ethHo 1ogist and bi 
wn capaci J~ , · c n a<l.mini trat r. Tlle usual r port f the Bur au 
thn logy i. gi\- n l:ewh 1· • 
h rn lu al.· h ·en a limit amoun of xploration c, l'ried on in con-
11 'li n with th Iu·· um. 
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Mr. Romyn Hitchcock, one of the curators of the l\Inseum, has been 
for two years ou leave of absence, while performing the duty of profes-
sor of English at the University Osaka, Japan, and has been assisted 
a,s far as bas been practicable in his explorations in the west and north 
of the Japanese Archipelago. 
Two of the geological curators have explored numerous mineral locali-
ties in connection with the work of completing the sets of minerals for 
distribution. Their work is referred to in the report of the Museum. 
Two employes of the Museum accompanied the Fish Commission 
schooner Grarnpus on her trip to the Gulf of St. Lawrence, for the pur-
pose of taking advantage of the opportunity, should any offer, of 
exploring the natural history of the islands of that region, and par• 
ticularly to make search for the remains of the Great Auk. They 
were successful in their efforts, obtaining im_portant collec_tions and 
material for a report which will be presented in connection with the 
work of the Museum. 
At the beginning of the fiscal year Mr. Charles H. Townsend, of the 
U. S. Fish Commission, was engaged in the joint service of the Commis-
sion and the Museum in natural history exploration in Central Amer-
ica. He returned in October, 1887. 
Ensign A. P. Niblack, U. S. Navy, (for three years attached to the 
scientific staff of tbe Museum,) during a cruise upon the coast of Alaska 
made extensive collections and obtained material for a report on the 
ethnology of that region. 
PUBLICATIONS. 
Classes of publications.-Of the Smithsonian publications, the first 
cl~ss-both in priority of introduction and in scientific importance-is 
the quarto series of Contributions to Knowledge. This series, numbering 
twenty-five volumes, was inaugurated forty years ago. 
An early hope had been entertained that the Institution might be 
enabled to issue one volume of tlle quarto series each year, but it was 
soon discovered that original memoirs of merit, embodying new acquisi-
tions to our knowledge, could not be procured at any such rate. Partly 
by reason of the rapid growth of scientific institutions in our country, 
and partly by reason of the largely increased endowments of some of 
them, othe1: channels of scientific publication have been opened, and 
there has been a steady reduction both in the number of memoirs pre-
ented to this Institution for publication and in tl.ie numbers of these 
jndg <l deserving of a place in the ranks of the "Contributions." This 
diminution of fertility is perhaps best exhibited by the following table 
of volumes issued <luring eacb successive period of ten years: 
During first decade (from 1848 to 1857), nine volumes. 
During second decade (ending 1867), six volumes. 
During third d cade (endiug 1877), six volumes. 
During fourth decade ( ending 1887), four volumes. 
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It may be stated that the last volume of this series (Volume xxv) was 
issued in 1885, and that one memoir of 196 pages, with five chromo-
lithographic plates, '' Researches upon the Venoms of Poisonous Ser-
pents" (by Dr. S. Weir Mitchell and Dr. Edward T. Reichert) bas since 
been published (1886) as an installment for Volume xxvr. 
The second class of Smithsonian publications is the octavo series of 
Miscellaneous Collections, which was not organized nntil nearly a quarter 
of a century later than the "Contributions," 'the first volume having 
been published in 1862. 
As estimated by the number of volumes published during the period 
of its -existence, now amounting to thirty-three, this series (as was to 
have been expected) bas grown about twice as rapidly as the former. 
In addition to these two classes of works, published at the expense 
of the Smithsonian fund, three other series of works are issued under 
the direction of the Institution, the publication of which is provided for 
by Congressional appropriations. 
Of these, first in order may be mentioned the Annual Reports to Con-
gress of the Board of Regents of the Institution, in accordance with the 
provisions of Revised Statutes, section 5593, enacting that the Board 
shall submit to Congress at each session thereof a report of the opera-
tions, expenditures, and condition of the Institution. These are in 
octavo form, and have gradually increased in bulk from a few hundred 
pages to two thick volumes per annum. .Although printed by the Gen-
eral Government, these reports have been a constant and increasing 
charge upon the funds of the Institution, required by the preparation 
of suitable material for the usual appendix, in illustration of particular 
investigations, · or of the principal advances made in science. For a 
number of years past the expenditure for this purpose has amounted to 
several thousand dollars for each year, and it bas become a serious 
question whether we can longer afford to bear the burden. If Congress 
can be induced to make a mall appropriation for the collection and 
preparation of information relative to the annual progress iu the United 
States of scientific discovery, and of its technological applications, to 
be appended to the Smithsonian Report, such a record would not only 
b in keeping with the gr at object of this In titution, but would main-
tain for it report it high popular and educational character as well as 
I romote the indu trial inter ts of our country, and the trifling expend-
iture would e m to he well ju tified by the precedents of similar appro-
priation £ r taining and diffn. ing valuable information through the 
m dium f t gri ultural aucl other official reports. 
n h ri in~ 1 "pr gramm of organization," approve<l by the Regents 
b r 4-7, wa. ·p cifi cl among the <1 tails of the plan for diffu · 
in kn l lg the publi ·a ion of a. ri fr port. giYing an account 
f tb n w li , ,, ri in . ·i n · an 1 of th change made from year to 
r in, 11 r n be of kn 1 dg n tri ly prof ional." Ancl it wa 
b r p rt are t pr par d by llaborator. emin 11 tin the 
r n h . f kn , 1 1 rr • 
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In the Smithsonian Report for 1854 appeared for the first time an "ap-
pendix," containing an account of American explorations for the years 
1853 and 1854, by Prof. S. F. Baird ; a full report of lectures delivered 
before the Institution by lVIarsh, Brainard, Loomis, Channing, Reed, and 
Russell; extracts from the scientific correspondence of the Institution; 
and miscellaneous papers relating to American archreology, geology, 
~tc. This general appendix to the .Annual Report of the Regents has 
been regularly continued to the present time (for more tban the third of 
a century), and has served to bring the Smithsonian Report into great 
popular demand. 
In the Report for 1880 (after the abandonment by the publishing 
house-the Harpers, of New York·-of an "Annual Record of Science 
and Industry"), a systematic '' Record of Scientific Progress," compiled 
by various specialists, was made the principal feature of the general ap-
pendix by my predecessor. This annual scientific summary, however 
acceptable and however conformable to the plans originally laid down, 
has labored under two very serious difficulties: First, that from the vex-
atious delay of pnblication tbe record of recent science lost much of its 
interest and value; and, secondly, that the expense of its preparation 
(averaging $2,500 per annum) has become more and more a tax upon 
the Smithsonian income that could be but illy afforded. To this may 
be added a practical difficulty in getting all the different summaries 
completed at the time of making up the general appendix, so that an 
omission of one or more branches occurred in every report. Under these 
circumstances, it bas become a serious question as to the maimer in 
which this appendix to the Report is to be maintained, if maintained 
at all. 
An additional complication of the question may be referred to, arising 
out of the construction given to an act of Congress approved August· 
4, 1886, and since continued from year to year, which prescribes that 
heads of departments "before transmitting their annual reports to Con-
gress, the printing of which is clrnrgeab1e to this appropriat,ion, shall 
cause the same to be carefnliy examined, and shall exclude therefrom 
all matter including engravings, maps, drawings, and illustrations, ex-
cept such as they shall certify in their letters transmitting such reports 
to be necessary, and to relate entirely to the transaction of pn blic busi-
ness." (Statutes, Forty-ninth Uongress, first session; cbapter 902, 
page 255.) 
This restriction has been held by the Public Printer to apply equally 
to the reports of the Regents to Congress, which are printed under the 
provisions of this appropriation. This consideration seems to furnish 
an ad<litional reason for having tlrn supplementary matter of the report 
placed under a special clause of authorization, for the avoidance of all 
question as to the "necessity and entire relation to the public business" 
of~ uch general scientific information. 
The second eries to be mentioned under this head consist$ of the 
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publications of the U. S. Nationa.1 J\tluseu·m, comprising its "Bulletins'' 
and its "Proceedings." The Bulletins of the National Museum were 
jnstituted for the purpose of furnisbiug a prompt publication of origi-
nal descriptions of specimens received, and of thus illustrating the 
mineral, botanical, zoological, and ethnological collections belonging to 
the Museum. They consist of monographs on biological subjects, check-
lists, taxonomic systems, etc., and are prepared mainly by the curators 
and other attaches of the establishment. This series was commenced 
in 1875, and now numbers thirty-two Bulletins. These memoirs, from 
tlrnir variety of subject, are naturally of ,Tery unequal extent, ranging 
from fifty to over one thousand pages. Collected, they form nine large-
sized octavo volumes. 
The Proceedings of the National Museum consist of shorter and Jess 
elaborate papers, designed to give early accounts of its recent acces-
sions, or of freshly acquired facts relating to natural history, etc., and 
are promptly issued in single '' signatures," as soon as matter sufficient 
to fill sixteen pages has been prepared, the date of issue being given 
on each signature. These" Proceedings" thus partake of the character 
of an irregular periodical, the numbers of wbich-continr..ously paged-
form an annual volume. 
This series was commenced in 1878, and now extends to nine annual 
volumes, averaging about 650 pages, and illustrated with numerous 
woo<-1-cut plates. Both these series of publications of the National 
Museum have hitherto been printed at the expense of a fund under the 
authority of the Interior Department; but it is proposr,cl to ask for 
legi lation which will permit them to be printed at the Government 
Printing Office on the requisition of your secretary. 
The third and last series to be m<mtioned comprises the annual re-
port of the Bureau of Ethnology, which are large-sized volumes of royal 
octavo form, well printed and well illustrated with cuts and lithographic 
plates. These volume (of whieh four only have thus far been issued, bnt 
of which the material for four more await the printer) present matter 
of gr· at interest to the antbropologi t, an<l in their production reflect 
credit upon the scientific staff of the Bureau of Ethnology. 
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The remarks made on this subject by the first secretary so Jong ago 
as 1850, are no less pertinent to-day: '' It must be evident that from the 
small portion of the income which can be devoted to this object the 
distribution must be circumscribed. Fifteen hundred copies of each 
memoir have been 1ninted; but this number, though all that the in-
come could furnish, has not been found sufficient to meet a tenth part 
of the demand. It should be recollected that though these memoirs 
consist of the results of new investigations of the highest importance to 
the well-being of man in extending the bounds of bis knowledge of the 
universe of mind and matter of which he forms a part, yet thAy are not 
in all cases of such a, character a8 to be immediately appreciated by the 
popular mind, and indeed they are better adapted to instruct the teacher 
than to interest the general reader. They should therefore be dis-
tributed in such a way as most readily to meet the eye of those who 
will make the best use of them in diffusi_ng a kuowledge of their con- . 
tents." 
That our present circulatio11, however, is placed on a liberal basis, 
is sufficiently shown by the published conditions on which we are en-
abled still to offer them gratuitously. This distribution is made, first, 
to those ]earned societies of the first class which give to the Institution 
in return complete sets of their own publications. Secondly, to colleges 
of the first class furnishing catalogues of their libraries and students, 
and publications relative to their organization and history. Thirdly, to 
public libraries iu this country having twenty-five thousand volumes. 
Fourthly, they are presented in some cases to still smaller libraries, 
especially if no other copies of the Smithsonian publications are gfren 
in the same place and a large district would be otherwise nnsupplied. 
Lastly, to institutions devoted exclusively to the promotion of particular 
branches of knowledge, such of its publications are given as relate to 
their special objects. 
These rules apply chiefly to distribution in the United States. The 
number sent to foreign countries, under somewhat different conditions, 
is about the same as that distributed in thi~ country. 
Econ01ny of publication demanded.-In view of the natural expansion 
of the Smithsonian operations with advancing years, with its resources 
fixed to a rigidly measured in9ome which, as I have already observed, 
is itself undergoing a slow depreciation in intrinsic value or actual pur-
chasing power, it would seem that some curtailment will be necessary 
in the appropriations for preparing and printing the works that may be 
otrereu. In looking to see in what direction this economy may be 
most advantageously exercised it has seemed to me that a more critical 
supervision over the series of "Miscellaneous Collections" might be 
adopted so as to limit it to works of a more general interest or of 
a higher cieutific value. This series already extending (as above 
stat <l) to thirty-three volumes, has indu<led a number of the Museum 
Bull ~tins and Proceeding as well as the proceedings of several scien-
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tific societies established in this city. In the infancy of the Philosoph-
ical, the Anthropological, and the Biological Societies of Washington, 
this form of patronage appeared to be a very proper method of pro-
moting the increase and diffusion of knowledge. But now that these 
societies are well established on a permanent basis, with a large mem-
bership for each, such a support appears to be less required. In like 
manner the publications of the National Museum being provided for by 
a Congressional appropriation, this Institution may well relinquish the 
expense of auy re-issue of them, while still employing its exchange 
service for the gratuitous transmission of such copies of the "Bulle-
tins" and ' 'Proceedings" as may be intnrnted to its care. Thus far 
eight volumes of the Miscellaneous. Collections have been occupied 
with these issues, to wit: Volumes xrn, xrx, xxu, xxru, and xxrv, 
with tlie publications of the National Museum; and Volumes xx, 
xxv, and xxxrn, with those of the societies named. I propose to 
discard these from the series in the future and to make such other 
restrictions as may seem judicious under present conditions. In con-
nection with this I have bad in mind the renewal of an experiment 
made by your first secretar,y of placing (in certain exceptional cases) 
the excess of copies beyond those regularly distributed, in the bands of 
a publisher. 
With regard to the quarto series of Smithsonian Contributions to 
Knowledge there will probably be no occasion to suggest any change, 
at least for the present. 
THE Sli1ITIISONIA.N EXCHANGE SYSTEM. 
The "diffusion of knowledge among men," which , next to its "in-
crease," is the reason for the existence of this Institution, has:beeu, ever 
since its foundation, largely carried out by means of the exchange sys-
tem, under which all knowledge, but especially new knowledge, as em-
bodied in scientific an<l other literature, is disseminated by the gratu-
itous efforts of the Smitli~onian. 
The y tem of exchange , m-en in its present condition, involved in 
1 86-' 7, the shipping of abont teu thou ·ancl domestic and over forty 
thousand foreign package of books, and this bas been increased to over 
tw lve thou and dome -tic and ixty-two thousand foreign packages by 
the operation. of the pa t y ar. 
for th writ r', onnection with the Rmitb. 011ian In titution he 
b d a nndant opportnnity t know that the r gard and confidence in 
wbi hit i. h 1<1 by all :cientific men di,l not prevent a then general r c-
ni i n f th . fact tl!a it xcbanO' . y tern di<l uot work the benefit 
nt m 1 t d in th, tit toolr a tim which ordinarily med exce' iv 
, ,nd c p, ckaO' , to Enrop ~ r t g ton in r tum. 
b wri r h vin r b 11 a: ign d t tl1 charge of xcbang , n hi 
fir· nn ti n wi ~1 th In:titution a. A i,' tant ecretary, gave early 
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attention to this subject. The result of his investigation appears to 
show that the reproach for de]ay was then well founcled, but that the 
bfame did not lie at the door of the Institution, which did not, and does 
not, possess the means to efficien tly fulfill the tasks now imposed upon 
it. He hopes some improvement has already been effected ; but much 
doubtless remains to be done. 
In the early period of the history of the exchanges nearly all trans-
portation was slow, but if it took the Smithsonian two or three months 
to send a package to Europe and as much to bring it back, it took the 
private individual the same time. The early steam-ship lines, then or a 
little later, generously aided the Smithsonian plan by giving the ex-
changes free transportation, a privilege which the Institution has often 
used, but now that rapid transportation is general, does not wish to 
abuse by making a request that such companies should continue to 
transport the whole of its greatly increased freight without charge. 
There is another reason why they should not be requested to do so 
in the fact that the character of the freight the exchange department 
sends has cbauged, as the greater part of it is now the property of the 
nation, and if the General Government desires this to go by rapid transit, 
it is certainly able to pay for it. As Congress does not pay for rapid 
transit, it is a reasonable conclusion that it does not desire it, but it 
may be doubted whether either the extent of the ·actual use of the 
Smithsonian exchanges by the Government or the degree of delay of 
governmental business is understood. 
To bring the facts in the case to mind let me recall, first., that the 
original exchange system commenced in 1846, and, second, that after 
twenty years of useful work exclusively in the interests of knowledge, 
an entirely new duty was imposed upon it by the act of March, 1867, 
which esta,blishe<l the International Exchange of Government Publica-
tions and made the Smithsonian Institution the agency for this ex-
change, giving it for distribution 50 copies of all documents printed 
by order of eillicr home of Congress, 50 additional copies of all docu-
ments printed in excess of the usual number, together with 50 of each 
publication issued by any Department or Bureau of the Government; 
while the resolution of July 25, 1868, makes it obligatory upon the De-
partments to furnish 50 copies of each publication issued by them, 
wherever printed. 
• Accordiugly, of late years, there has been adued to the primitive 
Smithsonian exchange system and merged with it the additional feature 
of carrying the Government's excha,nges. 
The In t.itution po sessed unequaled experience and facilities for 
such work, and though the new class of books brought to its exchange 
d partment was partly foreign to its original object, the propriety of 
it as urning such a service, if the Government's interests could be pro-
moted by this experience, is evident. It certainly, however, was not 
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to haYe been auticipated that the Institution should conduct a purely 
administrative work for the General Government out of its private 
funds, as it appears to have done for thirteen years from 1868 to 1881, 
when the first appropriation of $3,000 was made by Congress.* · If we 
look back to the commencement of the Government system we find that 
up to 1880, inclusive, the Smithsonian bad paid $92,386.29 for exchanges, 
of which it is estimated that more than two-thirds were on Government 
account, for which the Government paid nothing whatever. Subse-
quently to 1880, as the foot-note more exactly shows, the service has cost 
$96,065.85, for which the Government has paid $57,500, leaving nearly 
$30,000 of the cost to be borne by the Smithsonian Institution, and this 
exclusive of the rent of the rooms, which represents about $3,000 a 
year more. 
All exchanges are now conducted by Government, but here "Govern-
mental" signifies all publications received from or for any bureau or office 
of this or any Government, and "Miscellaneous" all others.t 
It would appear that there is no doubt that in the intent of Congress, 
as expressed in the act of 1881, these appropriations should now be ap-
plied indifferently to all exchanges, whether to those which it under-
takes for the Congressional publications, for those of governmental 
bureaus, or for other literary and scientific obj~cts; but the amount as-
" Proportion of the an~onn t and cost of foreign exchanges for the years 1881 lo 1887-'88. 
Governmental. Miscellancons. Total. 
Paid by 
Year. Go"\"ern-
Packages. Cost. Packages. Cost. Packnges. Cost. ruent. 
1 1 ....•.. -- - . - 25, 74.7 $7,219.72 11,015 $3,248.12 37, 662 $10,467.84 $3,000 
) 882 ..•••. ····-· 42,731 7,347.46 15,316 2, 63'.J . i3 58, 047 !J, !JSl.10 5,000 
18 3 •••. . ...... . 50,634 10,834.83 13, 260 2,857.51 63,804 13,692.34 7,500 
18 ................. 51,813 0, 055. 77 13,294 2,554.04 65,107 12,510.71 10,000 
37,618 7,335. 51 5,082 072.08 43,600 8,307.50 ....... . ....... 
71,446 0, 101. 75 22, 6!7 2, 004-. 05 94,003 12, 005. 80 JO, 000 
27,530 7, 71!8. 04 24, GS!! 6,108.59 52,218 13,086.63 10,000 
1887-'88 ····· · .. 50,601 10, 200.02 24,416 4,013.73 73, 107 15,113. 75 12, OGO 
---- ----
Total. .... 358,210 60, 7 :J. JO 131,518 26, 2 2. 75 4 ·o. 1~s I 96,065.85 1 57,500 
tUnd r the clas. i.6.cation which has prevailed heretofore the pul>lications passing 
through the xcbange ofli ·c hav b en clividecl into "official" and "literary and 
s ·ientific," meaning by the forru r designation ouly the publications furnished by 
the Public Printer for di ·trilmtion amon"' the national lil.>raries of the Government • 
participa ing in the int ruational xchaug 8, and iuclncling in the latter all of tb 
publication sent or r · ive<l by th bur aus of this Go ernment in direct cx-
cbang with the bnrcau · of oth rs, and for the benefit of the burcan lihrnri . Th 
la ifi ation a.pp ar. to b mi. I .:uling, sine thi latter snbdivision of the e:cbange 
i quit a rictl official or for th ~rvice of th 1ovcrnment, a the former. l 
ha\' thr.r fore c1ir , ·t <l tha her aft r all publi ·, ions i snecl orr ceivcd by the ov-
.rnm nt wh th r hy Je,r1 le tiv ,, judicial, or Ex cntive authority, f:lhall be de. ig-
<1 a ' OY •rn1u •nt. l, ' • ncl all others as ".1i ·cellaneou . . " 
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signed is inadequate for the proper conduct even of the former, as bas 
just been shown.* 
Having been assigned to the charge of the international exchanges 
when Assistant Secretary, the writer has always taken particular inter-
est in this part of the work of the Institution; but so far as its success 
depends upon the provision by Congress of the indispensable means to 
meet the expenses which it has just been shown that the Government 
connection has made needful, bis labors have beeu 1mt partially .suc-
cessful. The department of exchanges, however, has continued to l>e 
t,he object of more than usual attention, first under the immediate care 
of the writer, and later under that of Dr. J. H. Kidder, appointed cura--
tor of laboratory and exchanges on the 19th of March, 1888. 
It has been reirn:i.rked that the present system is unsatisfactory because 
of the delay involved, while it will shortly be shown that the expenses 
of shipment by a prompt and efficiently conducted system would be sub-
stantially the same per ton of freight as by the present inefficient arn.l slow 
one, which is largely carried on by what might be called the charity of 
the transportation lines. Unsatisfactory as is the service, however, and 
necessarily conducted as it is (under tha present appropriations) in a 
manner prejudicial to every interest concerned with it, these appropria-
tions do 11ot, as we haye seen, meet all the inevitable expenditures, and 
the deficiency still continues to be met from the proper fonds of the 
Institution. 
The expense for the service for this fiscal year bas been $15,113.75, 
of which sum $12,000 were voted by Congress and $205.75 were re: 
funded by the Patent Office, Signal Office, and a correspondent in 
South America, leaving a net deficit of $2,908, paid by the Smithsonian 
fuod. In the coming fiscal year, at the present rate of expenditure, 
tlle cost will be $16,050, making no allowance for the usual annual in-
crease in the quantity of business or for increased salaries of employes. 
The domestic exchanges, it will be understood, form no part of this 
estimate. Finally, it should be stated that nearly every department of 
ti.le Government has some small appropriation to partially cover serv-
ices which should be gratuitously rendered. 
Recurring now to one of the effects of this insufficient appropriation, 
the writer repeats that there are too many and too great delays in the 
transit of packages sent by the international exchanges. These delays 
do not occur in the office at Washington, 11or in those of the agents of 
the Institution at London and Leipzig. They are due, broadly speak-
ing, to the fact just stated that the Institution has not the means to 
* The act approved in 1882 reads, "For expenses of tho international exchanges be-
tween the United States and foreign countries, in accordance with the Paris conven_ 
tion of 1877; " and this wording is repeated in 1 83. Al tbough the phrase referring 
to the Paris convention was afterwards dropped from the lawf there s.eems to be no 
doubt that it lias fixccl its meaning, since the point has been raised more than once 
liy tho acconuting ofiiccri; of the Treasury, ~L11d so decided. 
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pay for rapid transit on land or sea, and that for what it obtains on the 
latter it is dependent upon the courtesy of several ocean steam-ship 
companies, with the natural result that the free freight is often delayed 
to make room for that which is paid for.* A subordinate cause, how-
ever, lies in the apathy or indifference, or possible insufficient clerical 
force, of most of the foreign-exchange bureaus. 
In a recent test case parcels shipped on the same day to London, 
Leipzig, arid Paris, with letters requesting immediate notification of 
receipt, were acknowledged by the agents of the Institution at Loudon 
on the fourteenth day, at Leipzig on the :fifteenth, an<l by tlle Bureau 
des Echanges at Paris on the fortieth day. 
In the hope of insuring a regular and certain ocean-steamer service, 
I requested, on the 30th of May last, through the honorable Secretary 
of the Treasury, au increase in the appropriation for the fiscal year 
1888-'89 to $27,050, based upon a careful consideration of the cost of 
"fast freight" at the ordinary commercial rates and upon the quantity 
of material which past experience has made probable. 
The following brief statement wil. give the essential facts on which 
the application was based. 
It should be premised that only about one-third of the Government's 
publications are actually received from the office of the Public Printer 
and elsewhere, for transmission abroad, and that while special appli-
cation on our part might call out the remainder, we can not under-
take to do this while only part.ly paid the actual outlay for the portion 
we carry already, while a sufficient appropriation to justify the employ-
ment of a special exchange agent in Europe, as has been frequently and 
earnestly recommended by tlrn Librarian of Congress, would. bring back 
in return probably about eight times what we now receive. Accord-
ingly, in the subjoined estimate of what should be done, if Co_ngress 
paid. the actual cost of efficient service (the services of the officen; of 
thi Institution being given without charge), more packages appear 
under the new plan than under the old. 
* A hipment ent from Rome in December, 18 7, for example, lay at Naples unti 
the latter part of March, 1 , before the steam-ship company forwarded it. 
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Htaternent of exchanges diiring the fiscal year ended June 30, 1887, together 
with estimates for proposed new departure. 
Old plan, Estimate, 
1886-'87. newplan. 
I. AMOUNT 01<' EXCHANGES SJCNT ABROAD. 
Packages. Packages. 
Congressional .. ........ _ ..... ............ ........... . 
Departmental ... _. . ................. .... .. ~ ..... .. ......... . 
21,600 40,000 
16,901 30,000 
Society aud private . . . . . . . . . . . . ... _ ........................ . 13,145 15,000 
1---------
Total sendings....... . . . . .. . . . . . . . . . . ... . .. . . .. .. . ... . . . . 51,646 85,000 
l=====I===== 
Weightintons.................. ............................. 52 87 
Average number of packages to box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
Average weight of box .............................. pounds.. . . . • . . . . . . 175 
~I. Tnrn. 
Days. 
Average time in transit to western Europe* ............ days .. 36 
Days. 
15 
I ~ 
Delayed. Prompt. 
Ill. EXPENSES. 
Freight to New York ................. ...... ..••.. ......... .. . 
Freigllt across the ocean ..................................... . 
Freight from port of debarcation to destination ...••........... 
Total sen dings ................. . 
*Average time in transit to Western Europe : 
$684 
Free. 
750 
1,434 
$2,280 
5,000 
1,7GO 
9,038 
Conveyance. 
Delayed. Prompt. 
Days .. Days. 
To seaboard ..... ..............................•.................•...•............. 2 ½ 
Interval between steamers: 
For England . ..................................... ... . ... .... .. . .....•........ 
For Germany ............... . ... . .......... .. ...................... _. .......... . 
For France ..................................................... .. ............. . 
Ocean transport: 
' To Englanci. ............................................... ·····~··············: 
To Germany ...•................•.......... . ........................••..•...... 
To France ........................................................ : ........... . 
Discharging cargo ..................•..............................•..•••. .. ....... 
Continental freight: 
England ...................•.......•••.......... • ...........•........•••••..•.. 
Germany ...... .......... .••........••...................•.•.. .•. .....•........ 
France ............ . ........................................................... . 
iving average time as above . ............................................ . . . 
14 3½ 
14 3½ 
7 
15 8 
15 0 
12 0 
2 
4 2 
7 B 
4 2 
------
36 15 
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All this refers to sendings abroad. 
Actual. I Estimated. 
The receipts are: 
Congressional packages ............................... . $1,348 $10,784 
Departmental packages.. . . . . . . . . . . . . . . . . . . . . . . . ...... . 7,211 14,000 
Society and private packages .. ..... ..... .......... .... . 2,926 3,000 
Total ............................. _, ............. . 
. ,------
11, 485 I 21, 1s4 
The average time for receipts will be probably reduceu to less than one-half that 
at present. 
1886-'87. 
Expense~ of ~he ser_vice : . . * . 
Service, rncludrng salaries . . . . . . . . . . . . . . . . . . . . . . . . . . $11,630. :36 
Transportation ................ . ............ " . . . . . . . . 2, 064. 91 
Boxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575. 77 
Incidentals, paper, printing, etc . . . . . . . . . . . . . . . . . .. . . . . 412. 41 
Total.... . . . . . . . . . . . . . . • . • . . . . . . . . . . • . • . . . . . . . . . . . . 14, 683. 11 
This estimate does not incluue any charge for office rent. · 
Estimated. 
$1G,500 
D,000 
950 
600 
27,050 
Summary at present, 85 tons annually in thirty-six days at a total cost of. .. $14, 683 
By proposed plan, 150 tons annually in fifteen cla.ys at a total cost of.... . . . . 27, 050 
The following memorandum appears in the Congressional Record of 
July 29, 1888, page 7660, and contains the leading facts in a succinct 
form: 
"International E.1Jchanges.-Present i::;ystem established by resolution 
of Congress approved March 2, 1867, and by subsequent legislation. 
Fifty copies of all Government publicatious put at disposal of Commit-
tee on Library for iuternational exchauge. · 
Uniform system agreed upon at international geographical conference, 
Pari ' , 1875, and modified by couferences for tlJi · particnlar purpose at 
Bru el iu 18, ·o, 18 3, and 18 G. Treaty now before Seu ate is the re-
ult of the e confer nee . There is now no completed treaty ouligation. 
England, Germany, and France have declined to ratify the treaty, and 
w re not repr ent cl a the la .. t conference. 
The mitb onian i' not coucerned witlJ the y tem otherwise than as 
the agent of the Government, but has paid a material part of the cost 
nnually from it: private fnnd. 
A the offi ·e i · n w orga11ized the annual expenditure is at the fol-
l win ,. rat, : 
16,0 0 
~ ---
to l' 'J>f'at that. t lrn ·c · ·rvi ·1·s ar · tl1os • of per. on: engaged in 
in 'titution, tho ·crvic, of whoso ofli · r are 
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This means 'slow' freight, and for the most part gratuitous, on the 
ocean. The average time for transmission of a parcel to western Europe 
is now thirty-six days. By ordinary fa:st freigllt it could be reduced to 
sixteen days. Extraordinary delays occur frequently because of the 
fact that tlle freight is carr.ied gratuitously. Boxes shipped from Rome, 
for example, in December last were held in Naples three months by the 
stea,111-sllip line because its steamer's space was all filled by paying 
freight. Tile same thing bas occurrell frequently on this side of the 
ocean. As at present organized, tile Smitllsouian sends out about one-
tliird of tile Uuite<l States Govemment publications, and receives from 
foreign governments less than one-tentll of tl..ieir official publications, 
Very much is thus lost wllich is of great interest and. value to our Gov-
ernment offices. 
Many of the Executive Departments which wish to use the exchange 
system are obliged to adopt other measures at considerably increased 
cost. Some of them have special appropriations to defray part of the 
cm,t of special transmissions by the Smithsonian. · 
The sum estimated for ($27,050), is the result of careful calculation, 
based upon a comparison of the details of the business for se,Teral years 
uack. It is the Secretar,y's opinion that it will far more than repay it.-
self by an increased efficiency in tlie service and by the number of val-
uable works which it will bring· to Congress and the Executive Depart-
ments of the Government." 
I am aware that it hardly lies within the power of the Regents as a 
body to correct the evils I have referred to, but I present this summary 
and imperfect statement of them, in the hope that those of the Regents 
who are legislators will perhaps be able and willing, in their individual 
capa,city, to do somethiug to remedy the state of things which I have 
just shown to be actually existing. 
I have represented a wearisome and trying matter ve.ry briefly. For 
a statement more at large of the actual condition of the exchanges, I 
beg to refer to the valuable report made to the Secretary by the•curator 
of exchanges, which will be found in the appendix. 
Preparation of new exchange lis~s.-In March, 1887, the writer, then 
Assistant Secretary, acting under the general iustructions of the Secre-
tary, Professor Ba.ird, with a view to perfecting the collections of the 
Smithsonian Library so tliat they might include scientific periodicals 
published throughout the worl!l, where these were obtainable by ex-
change, undertook to ascertain as far as possible the names of all useful 
(particularly of all modern) publications which were not on the olcl 
Smithsonian lists. 
'fo do this it was necessary to get information not existing in print, 
and as the search for the names of desired publications was necessarily 
ou an extended scale, it, eemccl proper to enlist as many expert coad-
jL1tor as po . ible. To this encl tlie principal branche1:> of lmmau 
lrnowledge to the number of thirty were indexed on as many separate 
Ii ·t,'. 'evera,l copie were made of e~tch li1:>t, au1l tllen it was sought, 
by l:lendiug a copy of each to an eminent specialist in the brauclt in 
H. Mis. 142--3 
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question, to enlist bis services as a cmuljutor by obtaining from him 
a list of the publications not actually on our records wliicll would be 
most desirable in his own department. 
Medicine was omitted., but Belles Lettres, History, Law, Fine Arts, 
and, iu fact, Tlleology are evitlently to be considered. cveu in a purely 
scientific list, at least so far as they illustrate anthropology. 
Periodicals devoted to science in its more restricted interpretation 
generally fall under one of two great di visions : 
First, those connected with the biological, and second, those connected 
with the physical, sciences. 
As the former are represented by many distinguished specialists 
connected with the Smithsonian Institutiou as curators in the Museum 
there was at :first prepared a circular letter (Appendix IV) to these bio-
logical curators, req nesting them to fnmish-
( 1) '' A list of those periodicals, whether transactions of societies or 
otherwise, which were deemed most nearly indispensable to their re-
spective departments;" and 
(2) "A list of recent serials, whether transactions or otherwise, of 
interest in connection with the special investigations of the curators, 
even if not exclusively devoted to them." 
Pending the replies, which related almost altogether to biology, the 
writer himself prepared a list of the main divisions and subdivisions of 
physical science mearit, with the precediug exceptions, to represent 
every department of knowledge outside of the biological sciences. 
This fo,t was submitted in April to Professors F. A. P. Barnard, 
Samuel II. Scudder, and H. Carrington Bolton, witll the requests-
First. "To examine tlle list and see whether these headings thern-
elve, are judiciou ly cllosen;" and 
N e~· t. '' To indicate tlle uame.· of tbe two most :fitting persons, under 
each head, to give advice as to the periodicals belonging to tlleir re-
:--pective d partments." rrhe list was also submitted to the H on. A. R. 
pofford, Librarian of Cougres , and Mr. William J. Rllers, the Chief 
Olerk of the Smith oniau In titntion. 
Afullli tofthenam sof min ut recialistswbocould adviseineach 
branch having be n thus obtained, aud the classificatiou of subjects 
luwing b en <l t rmined in the manner above indfoated, circul:-1r h>tter 
(in tbr 1 £ rm ) w r , ~ rwarded on the 9th of May, 1887. A third or 
.-u pl m utary ir ular (in two form, ' ) ,rn mailed on the 15th of Jun , 
1 7. On of th ' , whi ·11 willi ndicate the general cltaracter of all, i ' 
giv 1 11 in pp ndix I . 
h • ir ulc r le t r of March rn, nt to twenty-six cura,tors of the a-
.ti nal Iu um w .- r , pon l •cl t > 1>,v t w 11 y-two curator.·, am ng whom 
Ir f. L. •. ar l , a.· pr - min n fol' tit , xt •nt and clrnra ·t 1 r of t he 
li 't of I ri li 'c 1 ,· r •e;ifl •cl (,,:;.., titlP.' ). 
f th ·ire 1 I\' f .. L y' au l 5, 1 7, 274 copie were nt out 
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and 152 replies received, among which those of the following deserve 
special mention for completeness of lists furnished : 
Prof. Richard Ely .•••..... __ ... __ .... __ ... __ .... _ ..••••.. 
E. J. Farquhar, assii,tant librarian Patent Office ......... . 
W. H. Wahl, secretary Franklin lllstit,nte ............ ----
Prof. William LiLbey, jr ...•..... __ ............... ___ .... . 
Mr. Justin Winsor ......................••... - - . - - - .. -... . 
Maj. J. W. Powell ......•..............•......... ......... 
Hon. A. R. Spofford ·----· .. , ...... ·----· ............... . 
Titles. 
805 
701 
542 
183 
157 
147 
113 
The result of the inquiry was to bring in 5,730 names, of wh~ch, after 
deducting those found on more thau one list, 3,594 independent titles 
remain; but of tllese, as will appear, a considerable portion was on our 
list already. It may be interesting, however, to notice how these titles 
are distributed throughout the world, the little tables in tile foot.note* 
giving incidentally an interesting exposition of the activities of different 
peoples as well as of different professions in this direction. 
* Geographical arrangement of the nnmbers of titles ancl 1·eferences recei1,ell 'in reply to 
the "Circular for the increase of the Smithson-ian Library." 
Country. 
AFRICA. 
Algeria .................•........ 
Ca po Colony .................... . 
Egypt ..................•. ..... ... 
AMERICA. 
British .......................... . 
Unitecl States ........ ~ ..•.••..... 
Mexico .......................... . 
Argentine Republic ............. . 
Brazil ........................... . 
Chili . ........................... . 
Colombia ....................... .. 
Costa Rica ................... , ... 
Ecuador ......................... . 
V~nezuela ....................... . 
ASIA. 
.C!Jina ..................... . ..... . 
India ...............•.•........... 
Japan ...•.•.••..•................ 
Java ............................ . 
AUSTRALASIA, 
New South Wales .............. . 
Queensland ...•••................ 
South Australia ................. . 
Tasmania ....................... . 
Titles. Refer. ences. 
3 4 
1 1 
2 4 
44 01 
8GG 1,445 
8 10 
11 1G 
0 11 
4 4 
1 1 
2 2 
1 1 
. 1 1 
4 
23 :n 
0 13 
5 8 
7 13 
1 
2 
Country. Titles. Refer. ences. 
AUSTRALASIA-cont'd, 
Victoria ....................... .. 5 6 
New Zealand .................. .. 7 12 
EUROPE. 
Au:itria.Hungary .............. .. 124 1G8 
Belgium ........................ . 66 105 
Denmark ....................... . 14 20 
Fl'ance ........................ .. 439 605 
Germany ....................... . G60 093 
Great Britain ancl Ireland ...... . 439 809 
Greece ......................... . 4 9 
Iceland ......................... . 1 2 
Italy ............................ . 154 217 
Netbe,fands .................. .. 37 49 
Norway ........................ . 19 31 
Portugal .................. ., .... . 12 20 
Roumania ...•...•.........•..... 2 2 
Russia ......................... . 52 74 
Servia ............ . ............. . 1 
Spain ..........•................ 35 38 
Sweden ........................ . 26 44 
Switzerland .................... . 51 G6 
Turkey ....................... .. . 1 1 
Unclassified ........ , ........... . 433 734 
Total............ . • • • • • . . .. . . . . 3, 504c 5, 730 
Of ,~bi~h number 433 are titles of and 734 references to books, the remainder l'elating to pamphlets 
or per10chcals. 
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The secoud list* su~joined is a subject index, and is also not without 
interest. 
It is a striking testimony to tlle complexity of modern science that 
when a number of its representatives are asked to indicate the inde· 
pendent periodicals, desirable in their opinion for its study, tllese peri-
odicals (each representing monthly contributions of numerous original 
* Subject arrangement of the references received in reply to the circular for the increase of the 
Agriculture ............................... . 
Animal products and fisheries ......•...... 
Archroology ......... · ...... _ ........•....... 
Archmology and art ....................... . 
Architecture . ............................. , 
Architecture and engineeriug .....•....•..• 
Art ...........................•............ 
Assyriology ..................•............. 
Astronomy .....................••......... 
Botany ................................... . 
Brewing and distillation ................... . 
:Bridge engineering ....................... . 
Chemistry ................................ . 
Chemistry aud physics ............... : ... . 
Chil engineering ..... . ................... . 
Classical philology ........................ . 
Comparative anatomy ......... ~ ..........•. 
Costumes .... ......................•....... 
Education ................................. . 
Education of deaf and dumb .............. . 
Electricity ................................ . 
Electrical engineering ...•••..........••... 
Electrotyping .......•.•• ..........• .. ..... . 
Engineering .... ..... ... ............•...•.. 
Engineering and industries ............... . 
Ethics ................................•.... 
Ethnology .. ..........• . .......... ....... .. 
Fencing ................. .................. . 
Gas ...............•..................•..... 
General science, . ...... ...... ............. . 
Geography ....... .... ............... ...... . 
Graphic art.'! .............. ... ............. . 
Historical sciences .......•......... ........ 
History ................................... . 
Industri s .................. .... ...... .... . 
Ins cts .........•.......................... 
Instrum nts of pr cision .... ........... . .. . 
Int rnational law ................... ...... . 
Inv rt br, to pal' on logy .......... ... ... . 
Librarians' art and bibliography ..... .. ... . 
Li rat11r , ancient and elas ical. ......... . 
Litbol l!Y························· ···· ····· 
Lo1,,ric .......................•.......... ••.. 
Library. 
72 Mechanical engineering ................... . 
51 Mechanics and machinery .... ,. ..•......... 
6 Medicine and surgery ..................... . 
90 Metallurgy. . . . .....•...................... 
10 Marine engineering ............•....•...... 
7 Metaphysics and psychology .............. . 
46 Microscopy ........................•....... 
26 Militar.v engineering ... ................... . 
30 Military science .................•.......... 
380 Mineralogy .....•............ ... .... . ..... 
2 Mineralogy, chemistry, and physics ....... . 
12 Mining . .......•...••..••••••...•........•.. 
105 Mining and metallurgy ..••.•...•.......... 
14 Music .............................•....•..• 
54 Naval architecture .....•............•..•••• 
1 Na val arts .... .... .•.. ~ ........ .••......... 
35 Naval engineering ............. ........... . 
3 Naval machinery ............. .....••..... 
192 Numismatics ..••••.......••.......•........ 
2 Ordnance ................................. . 
60 Ornithology ...................... ......... . 
35 Paper and printing . ... ... ................ . 
G Patents .....••.........•. .. ................ 
59 Pedagogy ..... ..............•.. .........•.. 
528 Philology .......... ..... ...... .... ........ . 
Photography ................•..•........... 
160 Physics ...•••.................•••••........ 
7 Political economy .........•.........••..... 
2 Political science .........•....•............. 
0 Primo 1uotors .•.••..............•.......... 
340 Psychology ............................... . 
16 Railroads .............•••............ ...... 
82 Reptiles ... ...... ............•... ....•...... 
27 Sanital'y t<ngineering ............. ......... . 
12 ocial scienco .... .. .............••..•.....• 
6 port .... . ...••............. .........•...... 
2 Statistics . . . . . .......•••..........•...•... 
6 Telegrl'l>phy .... ..... ....... ...... . ........ . 
119 Textile fabrics and dyeing .........•....... 
150 Theology ................................. .. 
72 Trad ......................... . .......... . 
\Vi111\ ugin s .......................... .. . . 
7 ,Johns Hopkins x haug list ......... ... .. 
1(i Li. t of !Joo ks, Patc11L Office .............. . 
18 
5 
7 
24 
10 
13 
19 
17 
36 
50 
30 
101 
8 
8 
28 
113 
12 
11 
13 
15 
40 
4 
11 
33 
1(i 
13 
14 
3 
41 
7 
28 
7 
10 
8 
24 
5 
80 
l 
3 
]70 
17 
4 
;; 
7 0 
5, 75G 
50 
10 
27 
L s duplication........................... 20 
Total . • • • • • . • • . . . • . • • . . • • . . •• • • . . . • . 5, 730 
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articles) are found to reach tlrn enormous nuni lJer of 3,594; and yet 
these hy no m~ans comprise, as it will be seeu, all that the Smithsonian 
lists contain. 
Five thousand seven hundred and thirty names were in fact received, 
but many of these were duplicates, after striking out which, 3,594 titles 
remain, and a careful investigation by Mr. Boeluner, then in charge of 
exchanges, shows that of these, 2,328 were foreign, and 1,266 were 
domestic; and that of the foreign titles but 792 were on our old lists. 
As regards these latter, then, the final result of the inquiry is the nearly 
trebling of our foreign lists by adding to them 1,536 new titles (con-
sisting largely of periodicals begun in the past twelve or fifteen years), 
and this list will be used by the library in obtafoing, so far as possible, 
the periodicals themselves. 
LIBRARY. 
Chiefly through its exchange system, the Smithsonian had in 1865 
accumulated about forty thousand volumes, largely publications of 
learned societies, containing the record of the actual progress of the 
world in all that pertains to the mental and physical development of 
the human family, arnl a,ffording the means of tracing the history of at 
least every brancJi of positive science since the days of revival of let· 
ters until the present time.* 
These books, in many cases prrsents from old European libraries, 
and not to be obtained by purchase, formed even then one of the best 
collections of the kind in the world. 
The danger incurred from tbe fire of that year, and the fact that the 
greater portion of these volumes, being unbound and crowded into in-
sufficient space, could not be readily consulted, while the expense to 
be incurred for this binding, enlarged room, and other purposes con-
nected with their use threateued to grow beyond the means of the In-
stitution, appear to have been the moving causes which determined the 
Regents to accept an arrangement by which Congress was to place the 
Smithsonian Library with its owu in the Capitol, subject to the right of 
the Regents to withdraw the books on pa.yiug the charges of binding, 
etc. Owing to the same causes (which have affected the Library of 
Congress itself) these principal conditions, except as regards their 
custody in a fire proof building, have never been fulfilled. 
The books are· still deposited chiefly in the Capitol, but though they 
have now accumulated from 40,000 to fully 250,000 \7olumes and parts 
of volumes, and form without doubt the most valuable collection of the 
kind in existence, they not only remain unbound, but in a far more 
crowded and inaccessible condition than they were before the transfer. 
It js hardly necessary to add that these facts are deplored by no one 
mor than by the pre ent efficient Librarian of Congress, who would, I 
am confident, gladly giv , a~ far a it lies in hi8 power, effect to any ex-
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pression of the wish of the Regents that in the new building a hall or 
balls worthy of this really magnificent collection of a quarter of a mill-
ion titles i:;honhl be exclusively devoted to it., nnder tl;e name of tbe 
'' Smithsonian Halls", or in any such other met.bod as may point it out 
as an acquisition of national importance due to the Institution under 
the Regents' care. 
It will be remembered that a small portion of these volumes, repre-
senting in number something like one-twentieth of the whole, is ordi-
narily retained for consultation in the Natioual Museum. 
A certain limited number of books, chiefly of works of reference, 
obtained by purchase from the Smithsonian fund, is kept in the Smith-
sonian ·building, under the titles of "The Secretary's Library" and 
"Editor's Library." 
With these exceptions, it will be understood that a large part of the 
Smithsonian exchange system, and a considerable portion of the best 
rooms in the main building of the Smithsonian, continue to be given to 
this portion of the Library of Congress without any return. 
On April 1, 1887, upon the resignation of Miss J. A. Turner, who had 
for many years performed the duties of librarian with the greatest dili-
gence and faithfulness, the provisions for tbe care of the books supplietl 
to the Congressional Library were reorganized under the regulations 
which I bad prepared .upon my appointment as assistant secretary.* 
Mr. John Murdoch, formerly assistant librarian in the National Mu-
seum, was appointed librarian in Miss Turner's place, and was also 
given the charge of the collection of books kept in the Museum as a 
working library for the use of the curators and other officers. 
A .force of three clerks was detailed to report to the librarian, in 
order to enable him to carry out the new regulations, which require 
greater promptness in disposing of accessions t.han it was possible to 
effect when one person alone was employed on this work. All acces. 
sion received during any week must now be completely recorded and 
ready for a final disposition to be made of them on the Saturday of the 
same week. All acce ion , as heretofore, except the comparatively 
few retained for u eat the In -titution, and certain medical publication 
which are specia11y loan d to the library of tbe Surgeon-General's Office, 
U. S. Army, ar , ent to the Library of Congres . 
Publication. retained for the use of the Institution must, under the 
r n1ation , be entered aud r a<ly for use within twenty-four hour 
from th time they are receiv d. 
"full ntr · 'of , ny ul lication, according to the regulation , i 
' t u i t f both a day-book and a 1 do-er account ntry." 
Tb d, y-h k i impl - a co11tinuatio11 of the old Smith onian r cord 
f a . i n.· h1 whi •11 th runnino- number r acb d on Jun 3 , 1 , 
J .-.OJ. . h _ led rr r ae , unt i . appl<>mentary to th man us rip cata-
1 'n ll1 thir n larg , honn,1 Yolmn , .. e, 11, ,1 " 11 lication. of L , rn 1 
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Societies, Periodicals, etc., in the Library of the Smithsonian Institn 
tiou," which was complete up to April 1, 1887. rl'be 11ew record is kept 
on large cards, one for ead.1 im;titution or iudiviuual from whom the In-
stitution lrns received any publication, and on each card is entered the 
title of everything received from Urn person or institution whose uame 
appears at the head of the card, each marked with its accession or 
"day-book" number, by means of which reference can be made to the 
'',lay-book" for further particulars. These cards are now arranged 
alphabetically by the name of the donor's residence. 
These regulations have been carried out \Nithont failure since the re-
organization of the library, though there have been weeks when, owing 
to the arrival of large invoices tlirougll the department of foreign ex·-
cbanges, the librarian and his clerks llave been· hard pressed to com-
plete the work in the time specified. Upwards of five hundred acces-
sions have been recorded iu a single week. 
Tlle books destined for ti.Jc Library of Congress are sent regnlarJy on 
Monday of each week, and it is impossible for publications to be delayed 
at tlle Institution for the length of time which was frequently unavoid-
able under the former arrangements. It is, however, to be regretted 
that the Librarian of CougresR is unable to take advantage_ of the in-
creased promptness of the Smithsouian library administration. Owing, 
as I a.m informed, to the pressure of copyright work aud the over-
crowded condition of the present quarters of the Library, the chests 
sent up from the lustitutiou frequently lie for months 1,rnope11c.;d, so that 
tlleir contents are inaccessible to readers. 
This is the more to be regretted as, on account of the limited space 
at the disposal of the Institution for keeping books an<l perio<licals, only 
the most important pnblications can be retainecl for use here. 
The books thus retained for u 'eat tl.ie Institution form part of the 
National Museum library (the rest of wllich consists of such publica-
tions as are douatet.l directly to tlle Museum or purchased from the 
Museum appropriation for the use of its curators), and are loaned under 
certain necessary conditions to the officers of tbe_ Srnitllsonian Institu-
tion, the Smithsonian editor, the scientific staff of the Museum, and 
such persous as are authorized to borrow books by special written per-
mi. siou from one of tl.ie officers of tlie Smithsonian Institution. 
Ilow important these contributions from the Smithsonian ~ccessions 
are to the Museum library may be seen from the fact that out of tl.Je 
O,Oii3 accessions to the Mnseum library (including parts of regular 
serials) during the fiscal year, 3,0!5, or a trifle more thau 50 per cent., 
were from this source. 
From lack of space in the Museum library it had been practically 
impo sible to provitlc fo[' t]ie proper display of new accessions to the 
library, and e8pecially of tlie current num l>ers of periodicals. At my 
dir ction, therefore, tile lil>raric111 prepared plans for a reading-room in 
the Smithsonian Building. Thi~ room was opened to readers iu tl.te 
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latter part of April, 1887, and has remained in active use since then 
It now contain· tlie current numbers of two hundred aud sixty- five se-
rials, embracing most of the chief scientific and technical publ_icatiorn~, 
and including also a few of the more important literary periodicals. It 
is much used by the ernployes of the Smithsonian Iostitation and the 
Museum, and to a less degree by other persons in Washington who 
wish to consult the scientific periodicals. Such a scientific reading-
room bas long been needed at the Institution, and the one now in opera-
tion appears to fill the want satisfactorily. 
The policy that has been pursued in regard to the library bas been, 
in general, to obtain as large and as valuable a return as possible for 
the works pu_blisbe<l by the Institution, and to make the best possible 
use of these returns when they are received. ,.Nith this end in view, 
the librarian bas been instructed to watch for all opportunities of ob-
taining new publications by exchange and to bring to my knowledge 
every occasion of this kind. The results of this increased activity in 
seeking new exchanges are to be seen in the fact that for the fiscal year 
1887-'88 the total number of accessions amounted to 18,948, an increase 
of 2,401 over the total number for the precedi11g fiscal year (1886-'87), 
which was 16,547. 
A has been previously stated, 3,045 of .these accessions have been 
transferred to the Museum library, and, in addition to these, 675 med-
ical dissertations have been loaned to the library of the Surgeon-Gen-
eral's Office, U. S. Army. The remainder, 15,228 in number, have been 
transferred to the Library of Congress. ·n is impossible, as it seems to 
me, not to con ider this a an ample return for whatever expense the 
Library of OongreRs is put to in paying for the recording of these acces-
sion . 
The following is a tatement of the books, maps, and charts received 
by the Smith onian Institution from July 1, 1887, to June 30, 1888 : 
Volumes: 
Octavo or smaller __ .... --···-···- ______ ----- · 1,010 
Quarto or larger-----··---·······-.---··-·--· 575 
1,5r35 
Darts of volnme. : 
tavo rsmall r ____________________________ 6,188 
narto or larger . ___ .... ___ .. _____ . _. __ .. __ .. 6,420 
-- 12,608 
Pampltl ts: 
ct vo or smaller. ____ .. ____ .. ____ .. ____ . _ _ _ _ a, 607 
u rto r larger._. ___ . ____ .. _____ . ____ .. _ _ _ _ _ u 1 
4,2 
fap . _ - - _ .. - -••• ____ . __ • _______ . _____ . ___ • ______ ______ . 4(.i7 
To al . - - • - • _ - - - - _ . ____ • . ____ •. ______ .. __ • _ _ _ _ _ _ _ _ 1 , U4 
ed, 
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I may, however, specify the following publications as among the most 
important additions to our list of serials: 
L'Aerostat. 
American Anthropologist. 
American Geologist. 
American Journal of Psychology. 
American Yachtsman. 
Anales del Museo Michoacano. 
Astronomische Nachrichten. 
Boletfo mensual del Observatorio Meteor-
ologico tl.el collegio pio de Villa Colon. 
Boletiu mensual del Observatorio Meteor-
ologico-magnetico, Mexico. 
Boletin de Sanidacl, Madrid. 
Centralblatt fiir Bacteriologie und Par-
asitenkunde. 
Entomologist. · 
Elltomologists' Monthly Magazine. 
Ethnologischc Mittheilungen ans Un-
garo. 
Fernschau. 
Geografisk Tidskrift. 
Globus. 
Honduras-Progress (the first English 
newspaper published in Honduras). 
Indian Annals and Magazine of Natnral 
Sciences. 
"Notes from the Leyden Museum." 
Notes and Queries (Manchester, N. H. ). 
Record of American and Foreign Ship-
ping. 
Scottish Geographical Magazine. 
Societas Entomologica. 
Zeitschrift fiir Luftschiff fahrt. 
Tlle following universities have sent complete sets of all their aca. 
demic publications for the year, including the inaugural dissertations 
<lclivered by the students on graduation: Bern, Bonn, Dorpat, Erlangen, 
Freilmrg-im-Breisgau, Giessen, Gottingen, Greifswald, Halle-an-der-
Saale, Heidelberg, Helsingfors, Jena, Kiel, Konigsberg, Leipzig, Liege, 
Lund, Marburg, Strassburg, Tiibingen, Utrecht, Wiirzburg, and Zurich. 
Among other important accessions during the year, I may mention 
the following: '' Les premiers ages du metal dans le Sud-est de l'Es-
pagne," from the authors, MM. Henri and Louis Siret, Antwerp, a 
magnificent illustrateu work; a full set of the publications of the 
Physicalische Anstalt im-Bernoullianum, Basel; vol. 4 (the first is-
sued) of the reports of the German commission for the observation of 
the transit of Venus; a full set of parliamentary pub1ications from 
the German Reichstags-Bibliothek; two volumes of the magnificent 
"Corpus Inscdptionum Latinorum," published by the Berlin Acad-
emy; a full set of the publications of the Birmingham Natural History 
and Microscopical Society, since 1872; "Voyages en Moscovie et 'l'ar-
tarie," by Adam Olearius, and Mandelslo's " Voyages de Perse aux 
Indes Orientales," both published in 1727, from Hon. William T. Rice, 
United States consul at Horgen, Switzerland; tlle first 2 volumes of 
Houzeau and Lancaster's great "Bibliographie Generale de l' Astron-
omie," from Prof. A. Lancaster, of Brussels; twenty-eight ichthyo-
Jogical publications from the author, Dr. Francis Day, Cheltenham, 
England; volumes 17 and 18 of the report of the Norwegian North 
Atlantic Expedition; a full set of government publications from Sax-
ony; the great '' CataJogus Librorum Biblipthec::;e Oollegii S. S. Trini-
tati ," in 8 folio volume·, from Trinity College, Dublin; a valuable 
set f 1G volumes on forestry, from the author, Dr. John Croumbie 
Br wn, Haddington, England; Haeckel's "Kalkschwamme," in 3 vol-
• 
• 
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umes, and his "Allgemeine Naturgeschichte der Raoiolarien," vol-
ume 2, from the author; a foll set of tlieir publications for the year from 
the British Admiralty; volumes 20, 21, and 22 of the Challenger Re-
port'(Zoology) from the British Government; a full set oflndian Govern-
ment publications from the India office; volume 1 of Lieutenant-General 
Pitt-R~vers's great work, "Excavations in Cram borne Chase," from the 
author; a full set of catalogues and handbooks published during the 
year from the science and art department, South Kensington; See-
bohm's magnificent '' Geographical Distribution of the Family Chara-
dridre ", from the author; 110 volumes and pamphlets of" Oolum biana" 
from Columbia College, New York; a full set of parliamentary papers, 
etc., for the year, from the library of Parliament, Ottawa, Canada; 
volumes 2, 3, 4, and 6 of the " Mission Scientifiq ue du Oap Horn" and 
other important Government publications from the Bureau Frangais 
des .Ech~nge8 In ternationaux; a full set of all tlie results that have 
yet been published of the scientific cruises of his yacht L'Hirondelle, 
from Prince Albert of Monaco; a full set of Government publications 
for the year from the Italian Government; the memorial edition of the 
''Botanical Works of George Engelmann," from Henry Shaw, esq., Saint 
Louis; a set of the "Jahresbericbte des Oomites fiir ornithologische 
Beopachtungs-Stationen in Oesterreich" from Victor Ritter Tscbusi zn 
Schmidhoffen, Salzburg, Austria; the concluding volumes (volumes 4 
ancl_5) of" Vega-Expeditionens Vetenskapliga Iakttagelser" from Baron 
Nordenskiold, Stockholm; a large series of government publications 
from the Government of New Zealand. 
ZOOLOGICAL P .A.RK. 
Collections of living .Ani1nals.-It bas been customary, ever since tlrn 
In titution commenced to form collections. that skeletons and skius of 
wild animals should be sent here for preparation, so that a certain reg-
ular supply of such material now comes in without solicitation every 
year, together with occasion·a1 live animals, which have been usually 
sent to the Zoological Gar lens in Philadelphia. It seemed to me worth 
while to try the experiment of having all a1;1imals sent on alive when 
tbi could be don without enhanced cost; and thus bas been formed 
the nuclen of a collection of living animals, which, though still mall, 
ha attract d the popular interest iu a very marked degree. 
I i under tood tba thi intere t, and the consideration that the 
uff: l , the m untaiu h p and oat, the lk, and other vanisbiu · race 
f th contin n d rv prot c ion at the hand of the Go, ernment, 
b of a ill which wa introduced by Senator Beck to creat 
arcl n n ·k r k, nch that these animal might not 
nld t f tn u b xp cted to increa e as th y <lo 
r linar ·a iYity. 
1 h r wi h th 
y 
th sundry civil appropriati n 
mmitt ou Public .13nilcling 
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and Grounds, June 4, 1888. This is identical with the bill proposed by 
Senator Beck April 2:-3, 1888 (S. 2752), which was read twice and re-
ferred to tLe Committee ou Public Buildings and Grounds with the ad-
ditions of the paragraphs inclosed in brackets. 
This establishment it is proposed, when completed, to place under 
the care of the Regents, with a proper provision fo~ its maintenance. 
The bill has not yet become a law, but in the event of its doing so, the 
trust created, being in the interest of knowledge, and incidentally offer-
ing a most obvious means for its popular diffusion, seems to be one which 
falls entirely within the proper function of the Smithsonian Institution, 
and I hope I may be able to state that the trust is one of a nature which 
the Regents, if called upon, are likely to favor. 
[A BILL for the establishment of a zoological park in the District of Columbia.] 
That, in order to establish a Zoological Park in the District of Colum-
bia, for the advancement of science and the instruction and recreation of 
the people, a commission shall be constituted, composed of three persons, 
namely: the Secretary of the Interior, the president of the board of 
Commissioners of the District of Columbia, and the Secretary of the 
Smithsonian Institution, which shall be known and designated as the 
commission for the establishment of a zoological park. 
That the said commission is hereby authorized and directed to make 
an inspection of the country along Rock Creek, beginning at the point 
on that creek where the Woodley road crosses said · creek, and extend-
ing upward along its course to where said creek is crossed by the 
Klingle road, and to select from that district of country such a tract of 
land, of not more thau one hundred acres, which shall include a section 
of the creek, as said commission shall deem to be suitable and appro-
priate for a zoological park. 
That the said commission shall cause to be made a careful map of said 
zoological park, showing the location, quantity, and character of each 
parcel of private property to be taken for such purpose, with the names 
of the respective owners inscribed thereon, and the said map shall be 
filed and recorded in the public records of the District of Columbia; 
and from and after that date the several tracts and parcels of land em-
_ braced in such zoological park shall be held as condemned for public 
uses, subject to the payment of just compensation, to be determined by 
the said commis ion and approved by the President of the United 
States, provided that such compensation be accepted · by the owner or 
owners of the several parcels of land. 
That if the said commission sbaU be unable to purchase any portion 
of the land so selected and condemned within thirty days after such 
condemnation, by agreement with _the respective owners, at the price 
approved by the President of the United States, it shall, at the expira-
tion of such period of thirty days, make application to the Supreme 
Court of the District of Columbia, by petition, at a general or special 
term, for an ass sment of the value of such land, and said petition shall 
contain a particular description of the property selected and condemned, 
with the name of the owner or owners thereof, and his, her, or their 
re. i<lences, as far as th~ same can be ascertained, together with a copy 
of the recorded map of the park; and the said Court is hereby author-
ized and required, upon sucb application, without delay, to notify the 
own rs and occupants of the lan<l and to ascertain and assess the value 
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of the land so selected a.nd condemned by appointing three commis-
sioners to appraise t,he Yalue or values thereof, aud to return the ap-
praisement to the Court, and when the values of such land are_ thus 
ascertained, said values shall be paid to tbe owner or owners, and the 
United States shall be deemed to have a valid title to said lands. 
That when the said commission shall have obtained the land for a 
zoological park, as herein provided, it shall have power to lay out the 
1::1ame as a park a!d to erect such building or buildings thereon a1::1 may 
ue necessary for the scientific purposes to which the park is dnlicated 
and proper, for the custody, care, and exl.J.ibition of a collection of alli-
rnals. 
Tllat when the said commission shall have established a zoological 
park in the District of Columbia under the provisions of this act, by ac-
quiring the necessary lands aud by laying out the same as a park and 
by the erection of tlie necessary buildings, thereupon it shall be the 
duty of said commission to turn over the said zoological park, with all 
its buildings and appurtenances, to the custody and care of the Regents 
of tlie Smithsonian Institution; and when such transfer of the custody 
and care of' the zoological park sha.11 be made, the duties of said com-
mission shall cease and its existence terminate. 
That when the said commission shall tender to the Regents of the 
Smithsonian Institution the care ::1nd custody of the zoologfoal park pro-
vided for in this .act, the Regents of the Smithsonian Institution are 
hereby authorized to assume the care and custody of the same; and 
the said Regents of the Smithsonia,n Institution are hereby authorized 
to make such rules and regulations for the management of the park, 
and of the property, appurtenances, and collections of the park, as they 
may deem necessary and wiRe to secure the use of tbe same for the ad-
vancement of science and the instruction and recreation of the people. 
[That the said commission is berehy authorized to call upon the Di-
rector of the Geological Survey to make such surveys as may be neces-
sary to carry into effect the provisions of this act; and the Director of 
tlle Geological Survey is hereby authorized and required to make such 
surveys under the cl.irection of said commission.] 
I wi11 take thi occasion to observe that we have found great liberal-
ity in the donors of specimens. Among those to whom we are especially 
indebted is the Hou. Eugene G. Blackford, commissioner of fisheries 
for the State of New York, and an old and valued supporter of the 
work of the In titntiou, who bas presented us with two buffaloes, an 
animal now becom so rar as to have a high money value. 
Th pr position for h e tabli hmeut of a National Zoological Park 
ha m with a erJ~ urpri ing amount of support from all parts of the 
tat .• 
[Public pinion, T w York.l 
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.ART .AND MISCELLANEOUS SUBJECTS. 
Art collections.-The words of your first secretary, that the Institution 
exists for knowledge in the highest sense, including not only science 
commonly so called, but "the true, the beautiful, as well as the immecli-
ately practical," remind us that one of the lines on which the Institution 
was to develop according to the views of Congress, that of its co1rnec-
tion with art, has been allowed almost entirely to lapse. It is now, how-
ever, understood that a very valuable collection of art objects, repre-
senting, perhaps, over $1,000,000 in value, has been left to the Smith-
sonian Institution; and it is not an abs'tract question when we ask 
what these relations are to be. It seems to me that here again the fact 
of the independence of the. Smitbsonjan is of inestimable value in its 
possible future usefuluess. No possessor of a great private gallery like 
either of the two or three in this couutry which are rising now to al-
most national importance-no possessor of such a gallery, knowing 011 
the one hand what art is and on tlle otber hand what the relations of 
the Government to art have been in the past, is likely to bequeath it 
to the nation without some guaranty, not only for its care and mainte-
nance, but for its judicious use in the cause of national art itself'. 
the Smithsonian, the pulllil! clamoring for a National "Zoo," and a competent natu-
ralist ready and anxious to build it up, what reason is there why the hill should not 
Le passed and work Legun at '.once f If it is neglected much longer some of onr 
grandest game species will have become so nearly extinct it will be almost, if not 
qnite, impossible to procure living representatives of them at any price. At the rate 
monntain goats are now Leing killed off for their pelts five years hence it will he im-
possible to procure a living specimen. A live buffalo is now worth from $500 to 
$1,000, according to sex and size, whereas three or four years ago they were worth 
only one-fifth as much. As an index to public sentiment in regard to the proposed zo-
ologhal park at Washington, we may quote a few editorial expressions from our ex-
changes. It 1s interesting to note the unanimity of the opinions that come to us in 
journals ·of all kinds and pnrties, from Boston to San Franciscu. The Boston Globe 
exclaims: "Give us a National Zoo. Senator Beck has introduced a !Jill of great in-
terest to the people of the United States, concerning which there ean be no partisan 
difference of opinion, and which ought to Le passed. This is the only great nation 
in the world which does not possess such an institution, and it i8 the one of all others 
which needs it most. A national museum of living animals woulrl be one of the 
leading attractions of Washington, and would show the citizeu and foreign visitor at 
a glance the animals of this country as they could never be seen otherwise. By all 
means let this country have a National 'Zoo.' Senator Beck's hill ought to pass." 
The Pittsburgh Dispatch declares that the bill "should meet with the hearty iu-
dorsemcnt it deserves. That a nation so far in advance in the march of' progress as 
the United. States should be entirely without some such institution under Gov-
ernment protection seems almost incredible." The New York Forest antl Stream 
asserts that "the importa_nce of preserving living North American mammals can 
hardly be ovcrcstimate<l. The buffalo is practically exti:cct, and the range of the 
elk lia8 become so contracted in the last few years that it is apparent the same 
fa,tc awaits tliat noble species. '!'here arc others that will snrvive lollger, hut the 
p ople at large know nothing, a.ncl never can know, alJont them, unlc1:1s they shall be 
l>ronght clo ·c to their homes. All these auimals should Le secured Lefore it is too 
late." The Chicago Inter-Ocean, in a lcngbhy and very earnest ediborial on this sub-
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The Smithsonian stands here in tlrn position of a disinterested and 
independent party, absolutely responsible, having a permanency such 
as no individual or private corporation can represent, and it might very 
well, it seems to me, in pursuit of its proper objects acc.ept a trust of 
this kind on the condition either of seeing itself that the Government 
accepted it and provided for it in a proper way or liauding it back to the 
heirs of the conditional donor. It is perhaps not too much to say that 
an important function of the Smithsonian which has lain long in abey-
a,nce may yet be developed in this direction. 
Assignment of rooms for scient~fic work.-During the past year the use 
of rooms in the Smithsonian building has been granted to the Director 
of the Geological Survey for draughtsmen;· to the Coas.t and Geodetic 
Survey for pendulum experimeuts under the direction of Assistant C. S, 
Peirce; to the Fish Commission, during tlle commissionership of Dr. 
Goode for the sessions of a committee for revisin g the work and organi-
zation of the Commission, and for the storage of the stereotype plates of 
its publications. 
Rooms and facilities for work have also been granted to Dr. J. F. 
Bransford, surgeon, U. S. Navy, for the preparation of a report on the 
ject, dwells with special emphasis on tl.to fact that "if tho Government purchases 
and fits up a park or extensive gardens there will not be tho slightest difficnlty in ou-
taining suitable inhabitants. No 1..,etter illustration need 1..,e cited than the menagerie 
at the Smithsonian. Nearly all the really valual>le animals there have been pre-
sented to it. The zoo in London, the gardens in Paris, the parks in the cities of the 
United States, not the least of which are those of Chicago, set forth, with pointed 
ol>ject-lessons, the value and interest tltese zoological exhiuitions pos::sess. A great 
garden at the national capital could, on the plan proposed, bo made one of tho most 
intere ting and instructive of pul>lic resorts." The Minneapolis ,Journal says with 
confidence that "inasmuch as the expense would 1..,e eomparati vely trifling under the 
management of th at object of national pride, the Smithsonian, there is every reason 
to expect that the project will meet the approval of Congress." The San Franci co 
Call earnestly advocates the measure as one of interest to tho entire American peo-
ple. It says: "That such a park would be of aclv:mbage 'for the advancement of 
scienc and the instruction and the recr ation of the people ' needs no demonst.ratiou . 
It would b a national 1..,enefit, as similar ganleus havo proved themselvos to be in 
other countries. Bnt ther are peculiar r asons for estaulishing a,n American zoo. 
The original wilJ animal of this country are 1..,eiug rapidly exterminated. The 
American bi· u, b tt r kn wn as the buffalo, is almost extinct. There are a few in a 
r mote corner of Texa , and a few still survive in the Y •llowstone Park. But if 
nothing is d~n to pr rve them, in~£ w y ars they will have disappeared as com-
pl t ly a th pt rode.ctyl. A few moo ·e an still 1..,e found in northern New York 
and fain ; th rear till a £•w sp cimeus of tlle mountain sheep and g()at in th 
mountains of C lorad ; an cca ional caribou is till shot in tho Adirondacks; ah rd 
f ant lor, i till een, one· in th way, on th prairies; a few grizzlie survive in 
th cky fountain:, hut hunt ri, kno, to th ir sorrow that tl1 so creatur i,, nee so 
p1 ntifnl ar !,'1' wing ·ar · r v r~· yt•ar, and will oou Ji: v vani. lwd altog th r. 
Th , rav 1 r on 11 I', t rn ·l p f h o ·l<ics !incl. plPnt~· of 1..,cav r dam , but£ w 
m mtain liou i alm a thing of th pa. t. To find a compl te 
ild l which u · roam •din fr· •dom over the monntain slopes 
north ru ectiou of tho Dominion of Canada. 
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autiquities of Central America; and to Paymaster William J. Tliomson, 
U. S. Navy, for the prepz,ration of a report on the antiquities of Easter 
Islaucl, Pacific Ocean. 
Toner l1ecture Fund.-The Secretary of the Institution is ex-officio 
chairman of the board of trustees. · No lectures bave been delive~ecl 
for several years. The fund remains as originally investe<l, increased 
annually by the unexpended income. It consists partly in real estate 
in Washington, and partly in Government bonds, the estimated value 
of which is about $3,000. • 
American Historical AssociaUon.-A. bill was introduced in the Senate 
by Hon. G. F. Hoar on the 21st of May, 1888, and in the House on the 
4th of Juue by Hon. ,James Phelau, to incorporate the ''American His-
torical Association/' and as tlie bill proposes an intimate connection 
between the association and the Smithsonian Institution it is here given 
in full: 
[A BILL to incorporate the American Historical Associatiou.] 
Be it enactecl by the Senate and House of Representatives of the United 
States of America in Congress as8e1nblecl, That Andrew D. White, of 
It!Jaea, in the State of New York; George Bancroft, of Washington, in 
the District of Columbia; Justin Win~or, of Cambridge, in the State of 
Massaclimmtts; William F. Poole, of Ohicago, in the State of' Illinois; 
Ilerbert B. A<lams, of Baltimore, iu tlie State of Maryland; Clarence W. 
Bowen, of Brooklyn, in the State of New York, their associates and suc-
cessors, are herel)y created a body corporate aud politic, by the name of 
the .American IJistorical Association, for the promotion of historical 
st1ulies, the collection and preservation of historical manuscripts, and 
for kindred purposes in the interest of American history and of history 
in America. Said association is autllorized to l.wl<l real and personal 
esta,te to an amount not exceeding five huutlred thousand dollars, to 
adopt a constitution, an<l. to make by-laws. · Sai<l. association shall have 
its headquarters at Washiugton, iu the District of Columbia, and shall 
hold its annual meetings iu such places as the said incorporators shall 
determine. Said association slta1l report annually to the Secretary of 
the Smith oniau Institution concern in~ its proceedings and the condi-
tio11 of historical study in America. Said Secretary shall communicate 
to Oougress the whole of ~uch reports, or such portion thereof as he 
shall ·ee fit. 'l'he Regents of the Smithsonian Institution are authorized 
to permit said as ociatiou to deposit its collections, manuscripts, books, 
pamphlets, and other material for history in the Smithsonian Institution 
or in the National Museum, at their discretion, upon such conditions 
aull under such rule as they shall prescribe. 
Eighth centenary of the University of Bologna.-In accordance with the 
requ, 't of Prof. J. Oapellini, rector of the University of Bologna, the 
Smi'-li.·011ia.u In. titution appointed two representatives to be present at 
th ig-htlt centenary of the university, wilich occurred on the 12th of 
Jun , 18 . Dr. S. W ir Mitchell, of Pl.tiladelphia, and Dr. 0 . Gardini, 
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United States cousul at Bologna, were appointed. .A letter from Doc-
tor Mitchell is herewith apperrded: 
To the REGENTS OF THE SMITHSONIAN INSTI'.I.'UTION: 
GENTLEMEN: As representing tbe Institution over which yon preside 
I went to Bologua, au<l. was pret-eut at the eight hundredth aunivers,try 
of its famous university. 'l'he ceremonies consisted. iu addresses arnl a 
poem by Professor Cardncci, with presentat.ions to the King aud Queen, 
a11d with the conferring of degrees in law, letters, science, and med-
icine. Mr. James Russell Lowell was thus honored in letters, Mr. David 
Dudley Field in law, Alt>xander Agassiz in science, and myself in med-
icine. The "Laureati" were not given LL.D.'s but were made doctors 
in tl:eir respective branches; a more sensible plan. I shall send a medal 
and the volumes presented to me, that of these you may make such dis-
posal aR seem best. 
And I have the honor to be, very respectfully, 
WEIR MI'.I.'CIIELL. 
Grants and subscriptions.-In accordance with a prece(lent established 
by the first Secretary to encourage meritorious scientific enterprises 
uudertaken wholly for the advance of knowledge and. not for pecuuiary 
gain, a. subscriptiou of tweuty copies was made for the Astronomical 
Journal of Dr. B. A. Gould, published at Boston. 
Privilege of floor of the House of Representatives.-A resolution haviug 
beeuiutrodnced in the House of Representatives ou the 6th ofFebrnary, 
18 , to admit to the privileges of the floor certaiu officialt; of the Gov-
ernment, Ilon. Mr. Cox, of New York, one of the Regents, intro<luce<.l a 
re olution, which wa8 referred to the Committee on Rules, to couf~r the 
l)rivilege on the Secretary of the Smithsonian Iustitution. 
lt i proper to state that for many years thi!:I privilege has been ex-
t nde<l to the Secreta,ry by the Senate of the United States. 
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under the Regents on lower terms than the same nominal service is 
elsewhere paid for by the Government. At the same time with this 
fixity of tenure and permanence of posilion, closer and perhaps kindlier 
.relations are found to arise than exist else where in the midst of frequent 
change; and the writer is happy to believe that the best and most val-
uable part of this service is often an unbought and voluntary one, and 
that this is recognized by both employer and employed. 
U. S. NATIONAL MUSEUM. 
The relations of the Museum to the Smithsonian Institution have so 
frequently been discussed,. that it is unnecessary to dwell upon them at 
the present time. The connection of the Museum with the present 
establishment has not only always been very much more intimate than 
that of many of the other undertakings which were projected at the time 
of the foundation of the Institution, but as has already been observed, 
it rests on a radically distinct footing from any other, since the Smith-
sonian Institution has actual ·property in the Museum, equalling probably 
its whole original fund . . Through the agency of the Museum the Insti-
tution is able to direct the work of a goodly number of investigators, who, 
in addition to their regular administrative work, arc doing each year im. 
porta,nt service in the increase and diffusion of knowledge. In fact so 
much is done in the name of tlie Institution by the officers of the Museum 
and the Bureau of Ethnology in all the fields of biological, anthropQ].ogi-
cal, and geological work, that the Institution can devote a larger pro-
portion of its own funds to the encouragement of investi&ation in phys-
ical sciences than it could were not the biological sciences thus well 
provided for. 
The statement of the work of the year in the Museum some years 
since became so great iu extent that it was found necessary to add a 
second volume to the Smithsonian Report to contain it. Referring then 
to the report of Dr. G. Brown Goode, the assistant secretary in charge 
of the Museum, for a history of the work as performed· in its various 
departments, I need here refer only to some of the most important gen-
eral considerations. 
Prominent among these are the financial relations of the Museum to 
the Smithsonian and to the General Government, and the changes ob-
tained by legislation in the past year, with regard to placing the appro-
priations more immediately under the care of the Regents, but these I 
have already spoken of under the head of" Finance." 
During the past year a committee appointed by me to investigate the 
sanitary condition of the present Museum structure, bas reported in 
urgent terms on th need in the interest of health, of very great changes 
uch a cau not be undertaken till another building exists to receive 
the pre ent per onnel, the collections, and the public duriug~he changes. 
Il, Mi . 142-4 
50 REPORT OF THE SECRE'fARY. 
Through the agency of oue of your body this is likely to be provided. 
The particulars have already been stated. under the subject of "Buildiug." 
I may add in this connection that the pr_esent Museum building is 
not more than large enough for the ethnological and technological 
material alrea<l.y ava.ilable. The proposed new building will afford ac-
commodation for the natnral history collections which are at present 
very inadequately housed. For instance, the amount of space assigned 
to the collection of mammals is about G,500 feet. At least double that 
amount of space will be needetl to accommodate the material now on 
hand, as soon as the taxidermists of the Museum shall have been able 
to prepare it for exhibition, it being our desire to have mounted groups, 
similar to the buffalo family recently finished, in order to preserve for 
future generations representations of the large quadrupeds natfre to 
this continent, which are on tlle ,ergo of extinction. 
At the close of the last fiscal year (June 30, 1887), a very ca.refu.1 esti-
mate showed that, the collections were about :fifteen times as great in 
number of specimens as in the year 1882 .. . I desire to call your attention 
especially to the inclosed statement bearing upon this point. 
The Museum is growing, as it is fitting that the f ational Museum of 
a great country should grow; and it is not ou1y necessary to care for 
what is already here, but to provide for the reception and display of 
what is certain to be placed in our hands witlliu the next few years. 
Since the erection of the present Mnsenm building there have been 
mol'e than 12,000 groups or lots of specimens added. to the collection, 
chiefly by gifts. From the year 1859 to 1880 the accessions numbered. 
8,475. It is thus evident that within the last eight years the number 
of accessions has been half as large again as during the previous twenty-
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and from other Government officials. These are very extensive, and 
are yearly increasing in bulk and value. · 
In the Armory building are stored many hundreds of boxes of valu-
able material which we have not room to unpack, and the great vaults 
under the Smithsonian building and many of the attic and tower rooms 
are similarly occupied. 
For several important departments of the Museum no exhibition 
space whatever is available, and no portion of the collection can be 
publicly displayed. Indeed, the growth of many of the departments is 
in large measure prevented by the fact that we have no room for addi-
tional exhibition cases, or even for storage. Many valuable collections 
elsewhere than in Washington are at the service of the Museum, but 
we have no space for their reception. 
The collection of birds, which, so far as North America is concerned, 
is the finest in the world, is very inadequately shown, and requires 
double the case room now available. 
The collection of mollusks, which is one of the most complete in the 
world and contains more than 450,000 specimens, is at present almost 
entirely unprovided for. 
The collection of insects, which, though smaller, is, so far as North 
America is concerned, equally perfect, is also practically without any 
exhibition space. And so I might continue. 
It should be borne in mind that under the roofs of the Smithsonian 
and new Museum buildings are grouped together collections which in 
London, Paris, or any other of the European capitals, are provided for 
in a group of museums, for the accommodation of which a much larger 
number of equally commodious buildings is found needful. 
One of the most stri\ring features in connection with the affairs of 
the Museum is the remarkable increase in the extent of its collections, 
which each year becomes greater. This increase is in a large degree4 
spontaneous, only a very small sum of money being available for the 
purchase of new material. As might be supposed, a considerable pro-
portion of the objects given duplicate material already on hand, and 
although these contributions can, with the utmost advantage, be used 
for distribution to other museums and schools, they do not increase as 
much as is desired the value of the collections for stmly by specialists; 
and for general educational purposes. The need of a larger fund for 
the purchase of specimens is yearly more manifest. Exceedingly im-
portant material is constantly offered to us at prices very much below 
what it would cost to obtain it by collecting, and in many instances, 
when refused, it is eagerly taken by the museums and institutions of 
Europe. The extent and character of the recent additions to the collec-
tions may, perhaps, be better shown by the appended table than in any 
other way. This table shows comparatively the results of a census of 
the collections, taken for the past six year , and from it appears that 
the number of specimens o~ of lots of specimens on hand at the close of 
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the year is more than 2,800,000. These figures are in many instances 
estimated, and are always subject to revision. 
Name of department. 1882. 1883. 1884. 11885.11885-'86., 1886-'87, 1887-'88. 
---------1----1---____ / ________ _ 
Arts and industries: 
Materia. medica.............. . • . . . • . . • . 4, 000 
Foods... . . . . . . . . . •• . •• . .•••. . . . . . . . . . . 21, 244 
Textiles ..............................•..... ..... 
Fisheries .................•........... . .......... 
Animal products . ................ ~ ..... . .... . ... . 
Naval architecture........... . . • . .............. . 
Historical relics ........... ... . ........ .. .. .... .. . 
Coins, mcd:.ls, paper monoy, 
4,442 
1,580 
2,000 
5,000 
1,000 
600 ·- --· · 
eto ... ... ... .................................•.............•.. . 
Musical instruments ... ................... ... ............. ...... . 
Modern pottery, porcelain, 
and bronzes .................................................. . 
Paints and dyes...... . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .... . 
11 
Tho Catlin Gallery ". . . . . . . · ... · · · · · · · · · -- · · · · · · · · • · · · · · · · · · · · · 
Physical apparatus ... .................. ... . ...••. . ...... : ....... . 
Oils and gums...... . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . .............. . 
Chemical products ..... .............••.......... . .......••....... 
Ethnology.. . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200, 000 
American aboriginal r1ottery ........................ . 
Prehistoric anthropolog,v .... . . . . 35, 512 40, 491 
Mammals (skins and alcoholics).. 4, 660 4, 920 
Birds·............................ 44, 3M 47,246 
Oology ..... ...................•.................... . 
Reptiles and batrachians ............................ . 
Fishes... . ..... . . . . . . . . . . . . . . . . . . 50,000 65,000 
Mollusks............. . . • . . . . . . . . . 833, 375 
Insects ....................... ... . 
Marino invertebrates ...•.• ...... 
Comparative anatomy : 
Osteology .......... ..•....... 
Anatomy .................... . 
1,000 
811,781 
3,535 
70 
814,825 
3,640 
103 
Palmozoio fossils................. .......... 20,000 
12,000 
45,252 
5,694 
50,350 
40,072 
28, 49E 
68,000 
4.00, 000 
10151, 000 
6200, 000 
4,214 
3,000 
78,000 
'1esozoic fo sils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100, 000 
{ .... 
4,850 5,510 5,762 
3822 4877 6877 
3,064 3,144 63,144 
39,870 10,078 610,078 
2,792 2, 82:l 62,822 
........... .. . ....... . ........... 
1, 00:l } 13,634 14,640 
1,055 
480 417 427 
2,278 2,238 3,011 
377 100 6100 
500 500 6500 
250 251 6251 
8197 198 6108 
3659 Ml 6661 
6500, 000 503, 7M 505,464 
25,000 626,022 627,122 
65,314 101,659 108,631 
7,451 7,811 8,058 
55,945 51,087 56,48.J. 
44,163 748,173 50, 0.3.3 
25,344 27,542 27,664 
75,000 100,000 101,350 
9460, 000 425,000 455,000 
6500, coo 6585, 000 50j, 000 
6350, 000 6450, 000 515,000 
10,210 611,022 11,558 
80,482 84,401 U,649 
69,742 70,775 70,025 
Cenozoic fossils.............. ..... (Included with mollusks.) .. ...... ....... .. ........... .....•.. 
]' s il plants.................... • . . . . . . . . . . 4, 624 117, 291 127,429 8,462 
ll C ntplants . .................. . ........ .. ....................... . 30,000 632,000 
Min rals...... ............. ..... . ...... . . 14,550 16,010 18,401 18,601 
Lithology and physical g ology.. 130, 075 12, 500 18, 000 .... . 20,647 621,500 
M •tallurgy and conomic geology . . . . . . . . . 30, 000 4.0, 000 ..... . 48,000 649, 000 
Living animals................... . . . . . . . . . . ........ ...... . ......... . ........ . 
10,000 
GJ8, 000 
21, 00 
22,500 
51,412 
220 
------- ----1---t----t-------
Total....................... 103, 302 263, 143 1,472, 600 ...... 2,420, 914 2, 666, 3il5 2,803,450 
ived duriu r tu year 
atalogu . 
8 Catalogu.o entries. 
'Including Cenozoic fossils. 
10 Pro~ sor Riley'& collection numb rs 15,000 
ep cimens. 
11 l!'o ii and r ·c •ut. 
12 E:i.clu ive of Profe sor Ward's collection, 
13 Iu reserve series. 
Cc ta} gu 
rrll i ' 11 ll lll 
duriu,,. th 
r may b 
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increased before the publication of the Museum report for the year, in 
which a complete tabulated statement will be given. 
The registrar states that 12,400 boxes and packages were received 
during the year and entered upon the transportation records of the 
Smithsonian Institution. In this number are included 1,482 "accession 
lots" for the Museum. _ 
Many valuable contributions have been made, as in past years, through 
the friendly co-operation of the Departments and Bureaus of the Gov-
ernment and of officers of the .Army and Navy. For this assistance the 
sincere thanks of the Museum are tendered. The geographical index 
to the'' list of accessions," which will be published in the report of the 
assistant secretary in charge of the Museum, will show the sources of 
the material received during the year. Among the most important 
accessions are the following: A collection of old coins, chiefly Roman, 
deposited by Mr. Thomas Wilson; a collection of archrnological and 
ethnographical specimens bequeathed to the Museum by Dr. Charles 
Rau; the Lea collection of shells and minerals presented during Pro-
fessor Baird's life-time, but not received until this year; ctlrnological 
objects from Egypt, presented by Dr. James Grant Bey, and from the 
Congo region, by Lieut. E. H. Taunt, U.S. Navy; a collec.tion of birds from 
Central America and islands in the Uaribbean Sea, collected by Mr. 
Charles H. Townsend; a pair of living· buffaloes presented by Mr. E. G. 
Blackford; a skin of an unusually large moose, purchased from Mr. A. 
B. Douglas; the first cast made in the mold taken from the living face 
of Abraham Lincoln, by Leonard Volk, in 1860; also the first casts 
made in the molds from Lincoln's hands, and the first bronze cast of 
the face mold, and bronze casts of the hands presented to the Govern-
ment of the United States, for deposit in the Mnseum, by thirty-three 
subscribers, through a committee _composed of Thomas B. Olarke, Au-
gustus St. Gaudens, Richard Watson Gilder, and Erwin Davis; Indian 
pottery from the pueblos of the Jemez Valley, in New Mexico, collected 
by Col. J ames Stevenson, of the Bureau of Ethnology; a collection of 
bird eggs from Lieut. H. C. Beuson, U.S. Army, and from Dr. tT. C. Mer-
rill, U. S. Army; a collection of reptiles and batrachians from Dr. R. Ells-
worth Call; extensive colJections of fishes and marine invertebrates, 
collected by the U. S. Fish Commission ; a large collection of Syrpbidm 
from Dr. S. W. Williston, forming the types of Bulletin 31 of the Na-
tional Museum; a valuable series of paleozoic fossils .from the New 
York State Museum of Natural History; a series of fossil plants, sev-
eral of tllem new to science, from th_e coal-measures of Alabama, pre-
sented by Prof. I. C. :Russell, of the U. S. Geological Survey; a large 
colJection of eruptive, metamorphic, and sedimentary rocks from Colo-
rado, collected by Dr. S. F. Emmons, of the U.S. Geologica.l Survey; an . 
extensive eries of rocks, collected hy Mr. G. P. Merrill in New Jersey, 
Rhode I land~ Mas. achu etts, and Maine; a v-ery interesting series of 
aluminum bronzes and other rare alloys, made by Bierman, of Hanover, 
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and presented by the" Iron Age," of New York City. Some objects of 
value have also been added to other sections and departments of the 
Museum, especially to those of Transportation and Graphic Arts. These 
will be enumerated in the "list of accessio11s '' already referred to. 
A collection intended to illustrate the application of photography to 
scientific purposes is now being prepared by Mr. T. W. Smillie for exhi-
lJition at the Cincinnati Exposition. This co1lection includes interest-
ing contributions from Prof. E. C. Pickering, of Harvard University; 
U.S. Magnetic Station, U.S. Coast Survey, Army Medical Museum, U. 
S. Light-House Board, U.S. Signal Office, the proving ground at An-
napolis, Commander 0. F. Goodrich, U.S. Navy; Mr. J. W. Osborne, and 
Dr. Tliomas Taylor, of the Department of Agriculture. 
The incr(lasiug popularity of tbe Museum seems to be proved by the 
fact that during the year the number of visitors to the Museum Build-
ing was 249,025, or 32,463 more than last year, and the number of visit-
ors to the Smithsonian Building was 103,442, or 4,891 more than last 
year. 
Following the usual policy, free access to the collections has been 
granted to students in the various branches of natural history, and in 
many instances specimens have been lent to specialists for comparison 
and study. Instruction in taxidermy and photography have been given 
to several applicants. This bas in some instances been done at the re-
quest of an executive department; otherwise, the students have been 
expected to render voluntary service as an equivalent. Permission has 
been granted by the Superintendent of Police, upon the indorsement of 
the Smithsonian Institution, to several young men to shoot birds in the 
District of Columbia for scientific purposes. This privilege is provided 
for by law in section 14, chapter 213, vol. r of the " Supplement to the He-
vised Statutes of the United States." The use of the lecture hall in the 
Museum has been granted for lectures and meetings of scientific socie-
ties, as follows: A course of Saturday lecture.s, twelve in number, com-
mencing on February 1.8; four lectures given under the auspices of the 
Amateur Botanical Ulub of Washington, on December 10, 21, January 
7, 21; the annual meeting of the National Academy of Sciences, April 
17-21. The Biological Society of Washington and the Botanical Sec-
1.ioB of tbi society a1 o held some of their meetings in the Museum. 
Tb u ual courte ies have been extended to other public institutions 
y b gift and loan of photograph and working drawings of Museum 
a "e , drawings and photograph of specimens, and copies of Museum 
la el . 
wo hun re and ixty-£ ur lots of specimens have been distributed 
um , coll g , and individual . Applications for duplicate spec. 
a ye r increa ing in num er. During thi year fifty-three 
t ha alway been the policy of the Smith onian 
hi way the duplicate material which accn-
f the Mn eum, and the importance of this 
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policy has been repeatedly commented upon in previous reports. It 
bas not yet, however, been found practicable to ·eomply with these 
applications as fast as received, because the curators have not yet had 
time to arrange the duplicate material into' sets for distribution. It is 
to be hoped that in future it may be possible to relieve the curators of 
some of the routine work which they are now obliged to attend to per-
sonally, in order that arriong other things they may devote more of their 
time to the classification of duplicate material. , 
The importance of museum collections for purposes of education in 
schools is becoming of late years much mor(j fully appreciated, and it 
seems desirable to make some changes in the manner of distributing 
specimens; especially to make the collections sent out so complete-
within such limits as it may be possible to develop them by methods of 
arrangement and labels-that they may be ready for immediate use in 
instruction. In order to do this it is often necessary to supplement du-
plicate material on hand by other material speeially collected. With 
this in view the curators of mineralogy and physical geology have been 
requested to obtain during the year in large quantities, for the special 
purpose of distribution, specimens of minerals from certain rich locali-
ties. By this means material for a considerable number of series of 
minerals and rocks have been obtained, while at the same time valua-
ble additions have been made to the Museum collections. Mr. Merrill, · 
curator of physical geology, visited during the summer, points in North 
Carolina, Pennsylvania, Massachusetts, Maine, New Hampshire, Ver-
mont, and New York. Mr. Yeates, assistant curator of minerals, vis-
ited the States of New York, New Jersey, Pennsylvania, and North 
Carolina. Special attention has been thus given to obtaining geologi-
cal and mineralogical material for distribution, owing to the fact that 
there is on file a very large number -of applications for specimens of 
this kind, which it bas been impossible so far to meet. Collections of 
this character are, furthermore, much better suited for school museums, 
especially those which have not much money to spend in the prepara-
tion and installation of specimens, than are the more fragile and perish-
able zoological collections. It is hoped that during the coming year it 
will also be practical to make up a considerable number of sets of bird-
skins, illustrating the classification of birds into families. 
The report on the operations ()f the National Museum for the first 
half of 1885, and forming Part II of the Report of the Smithsonian In-
stitution, bas beeu received from the Public Printer. This report in-
cludes Mr. Tho~as Donaldson's paper on "The George Catlin Indian 
Gallery." The bound volumes of volume 9 of the '' Proceedings of the 
U.S. National Museum" were received from the Public Printer in Au-
gust. Two hundred copies of this volume bad been distributed, signa-
ture by signature,to the collaborators Clf the Museum and otbe:r scientists 
throughout the world. This volume consists of 720 pages, and is illus-
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tratecl by twenty-five plates and six figures. It includes fifty -live papers 
by Messrs. Ridgway, Rathbun, Stejneger, Dall, True, and other offieers 
of the Museum, and by Messrs. Jordan, Eigenmann, Evermann, Law-
rence, and other collaborators. Six new genera and fifty-one new species 
of animals are described for the first time in this volume. Signatures 
7-31 of volume 10 of the'' Proceedings of the U.S. National Museum," 
were printed and distributed. These include 400 pages, and embrace 
thirty-three papers by Messrs. Bean, Bollman, Cope, Eige11mann, C.H. 
Gilbert, Lilljeborg, Linton, Lucas, McNeill, Rathbun, Ridgway, R. W. 
Shufeldt, J.B. Smith, Stejneger, Townsend, and Vasey. In these sig-
natures are contained descriptions of fifty-one new genera and species 
of birds, mammals, reptiles, fishes, and insects. Bulletin 32, '' Cata-
logue of Batrachians and Reptiles of Central .America and Mexico," 
by E. D. Cope, has been issued. Considerable progress bas been made 
in the printing of Bulletin 33, " Catalogue of Minerals," by 'l'homas 
Egleston, and of Bulletin-34, "Batrachia of North America," by E. D. 
Cope. 
'l'be Museum report for 1887-'88 is now being prepared, and will in-
clude literary contributions from Dr. H. C. Yarrow, Prof. Otis T. Ma-
son, Mr. F. A. Lucas, and others. 
Circular 3G, '' Concerning the Department of .Antiquities," was printed 
and widely distributed by the curator of that department.. A large 
correspondence bas resulted, atid valuable facts have been collated there-
from. These will be published in t!Je report of the curator. 
Nearly 250 papers have been published by the officers of Museum 
and about 50 by collaborators. In the latter case the papers are 
based upon material in the Museum. Of the entire number, 7D relate 
to insects, 70 to birds, 12 to reptiles, 11 to fossil invertebrates, 9 to min-
eral , and 8 to plants. 
The number of labels printed for the Museum ouring the year is 
2,600. In addition, copy for more than 2,000 labels was sent to the 
Government Printing Office, but the labels bad not been printed at tile 
en l of the fiscal year. It i hoped that next year it may be po ·ible 
to cure quicker return of labels from the Printing Office, since upon 
th m depend in great part the in tructive value of the objects exhib-
it d. 
Tb numb r of publicatiou ad led to the Library during the year 
are volume of more than a hundred pag • 
ion wa tbe beque t of Dr. Charles Ran' 
v lumes an 1,722 pamphlet and other docu-
ion t!J Smith· 
from 1 unk Island, for 
r at Auk, and in-
' hircl gg., fi h , 
were obtained fr m 
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Newfonudland, l\fa,gdalen Islands, and adjacent islands. An account of 
this expedition will be given in a paper by Mc. F. A. Lucas in Part II 
of the Report of the Smithsonian Institution for 1888. 
The collection of the department of Ethnology has been enriched. 
by the receipt of a most valuable and interesting contribntiou of 
specimens bronght from Easter Island, and also of a series of photo-
graphs taken oll the island by Pay~naster William J. Thomson, U. S. 
Navy. 
Mr. W. T. Hornaday, curator of living animals, made a collecting 
trip to the Northwest in November and secured a large number of living 
animals. 
Under tbejoint auspices of tbe Fish Commission and Smithsonian 
lustitution lVIr. Charles IT. Townsend made a collecting tour on Swan 
Island an<l. in Central America . . As a result large collections of mam- , 
mals and birds were obtained for the Museum. 
During the summer Mr. F. II. Knowiton made a collection of the 
plants, rocks, and ores of Vermont. 
During the yc!),r import::w·t changes Lave taken place in connection. 
with some of tlie scientific departments of the Museum. Dr. Charles 
Rau, Curator of the Department of Prehistoric Anthropology, died on 
June 26, 1887.* His successor is Mr. Thomas Wilson, who received bis 
appointment as Honorary Curator Oll December 1. In November Dr. IL 
G. Beyer, U. S.Navy,HonoraryCuratoroftbe Section of Materia Medica, 
was ordere<l. to other duties, and Dr. -J.M. Flint, U. S;Navy, the first Cura-
tor of this collection, bas again taken ·charge. The Museum has com-
menced the formation of a collection of casts of ARsyrian and Baby Joni an 
antiquities, in association with the Johns Hopkins University. Dr. Paul 
Haupt, Professor of Semitic Languages in the Johns Hopkins Univer-
sity, was in Febrnary appointed Honorary Curator, Dr. Oyrus Adler, of 
the same university, consenting to act as Honorary Assistant Curator. 
The Section of Transportation, under the care of Mr. J.E. Watkins, has 
now reached that point in its history where it may take rank with the 
otber sections of the Department of Arts and Industries. The Section 
of Graphic .Arts, under the curatorship of Mr. S. R Koehler, has made 
excellent progress toward the illustration of the resources of the art of 
engraving in all its branches. On May 9 the Department of Living 
Animals was organized, with Mr. W. T. Hornaday, Chief Taxidermist, as 
curator. 
As in years past., we have been called upon to contribute to local ex · 
hibitions, and numerous applications have been made for materi~l, 
which ha::; al ways been refused on the ground that nothing could be done 
withont an or<lcr from Congress. Numerous bills of this kind have been 
before Congress for consideration. Oneofthese,.passed during the fiscal 
year of 1887, applied to the present year. This was tlrn biH authorizing 
* Seo Necrology, in a subsequent soction. 
58 REPORT OF THE SECRETARY. 
tbe sending of collections to Minneapolis. The joint resolution, which 
was approved March 3, 188'7, is here quoted: 
[Public resolution No. 18.) 
JOINT RESOLUTION authorizing the several Executive Departments of the Govern-
ment to loau to the Minneapolis Industrial Exposition certain articles for exhibit. 
Resolved by the Senate and House of Representa.tives of the United States 
of America in Congress assembled, That it is desirable, in any way con-
sistent with existing laws, and without risk to Government property 
or expense to the National Treasury, to encourage the effort being 
made for the opening and holding of a grand industrial and educational 
exposition of tlie Northwest, at the city of l\iinneapolis, in the State of 
Minnesota, and the interests of the whole northwestern section of our 
country demand it be made an unqualified success; and it be, and is 
hereby, approved that the heads of the several Executive Departments 
shall, in whatever respects they may in their judgment Sf'e convenient 
and proper, loan any articles or material suitable to sucll purpose: 
Provided, That such loan be made entirely on the responsibility of said 
Minneapolis Industrial Expo~ition, and shall not be of material needed 
for use in either Department, and shall not in any way interrupt the 
dailyroutine of duty or order in any branch of the Government, and 
shall be returned to the proper Department, in good order, within one 
month after tbe close of the exposition: And provideit further, That 
before any such loan shall be made, the proper head of the Department 
shall require and receive a good and sufficient bond, by or in behalf of 
such exposition, for the safe return thereof as aforesaid, and to indem-
nify and save harmless the Government of the United States, or any 
Department thereof, from any liability or expense on account thereot~ 
or on account of this resolution. 
Approved, March 3, 1887. 
The exhibit of the Smithsonia~ Institution was prepared under the 
direction of Mr. W. V. Cox, Chief Clerk of the National Museum, who 
was appointed.representative of the Institution on this occasion. The 
exhibit may be classified under the following beads: Ethnology, Tex-
tiles and Fabrics, Metallurgy, Deer Antler& and Horus, Casts of Fishes 
of North America, Photographs of Government Buildings, including the 
Smith onian Institution and National Museum, collection of specimens 
illu trating the compo ition of the human body. The total weight of 
thi exhibit was 21,507 pound . The entire Government exhibit at-
tract d much attention, and repeated requests were made by the man-
ag r of the expo ition for the privilege of keeping the articles for 
an th r exhibition. 
mu b mor xt n ive enterpri e was the Ohio Valley and Central 
xp iti n at incinnati, pcoing July 4, 1888, which, together 
with n xbi iti r at fari ta on July 5 to July 19, was made the ub-
j f ill wbi b havi both Hou e , wa approved May 2 , 
y f he a t M, y 28, and of the explanatory act 
ly 1 , i h r 
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AN ACT making an appropriation to enable the several Executive Departments of 
the Government and the Bureau of Agriculture and the Scnithsouian Institution, 
including the National Museum and Commission of Fish·and Fisheries, to partici-
pate in the Centennial Exposition of the Ohio Valley and Central States, to be held 
at Cincinnati, Ohio, from July fourth to October twenty-seventh, eighteen hundred 
and eighty-eight. 
Whereas the States which comprise the Northwest Territory and the 
adjacent States will hold at Cincinnati, Ohio, from July fourth to Octo-
ber twenty-seventh, eighteen hundred and eighty-eight, a centennial 
exposition commemorative of the organization of the Northwest Terri-
tory, under the ordinance of seventeen hundred and eighty-seven, in 
which exposition all the States and Territories of the .United States and 
the General Government have been invited to participate. the object 
being in said exposition to present a panorama of the nation's resources 
and present state of progressive development by an exhibition of the 
products of agriculture, of t,he various industries and :fine arts ; also the 
results of advancement made in the sciences; the whole illustrating the 
opportunities secured to and the possibilities which wait upon the citi-
zens of this Republic; and 
Whereas the citizens of the Ohio Valley and the several States adja-
cent thereto have made suitable and adequate preparation and arrange-
ments for holding said expositi~n, and are desirous-and it being :fit and 
proper-that the several Executive Departments of the Government, 
the Department of Agriculture, the Smithsonian Institution, including 
the National Museum and Commission of Fish and Fisheries, should 
participate in said exhibition : Therefore, 
Be it enacted by the Senate and. House of Representatives of the United 
States of America in Congress assembled, That the head of each of the 
several Executive Departments of the Government, the Commissioner of 
Agriculture, and the Smithsonian Institution, including the National 
Museum and Commission of Fish and Fisheries, under the direction of 
the President of the United States, be, and they are hereby, authorized 
and directed to prepare and make suitable exhibits at the said Centen-
nial Exposition of the Ohio Valley and Uentral States to be held at 
Cincinnati, beginning on the fourth of July and closing October twenty-
seventb, eighteen hundred and eighty-eight. 
That there shall be appointed a committee of Congress composed of 
ten members, :five to be appointed by the President of the Senate and 
five by the Speaker of the House of Representatives. Said committee 
is authorized and directed to visit said exposition and make such report 
to Congress in that behalf a.s they may deem needfu~ and proper: Pro-
vided, That the President may in the exercise of his discretion allow 
such documents, and exllibits as relate to early settlement at .Marietta, 
Ollio, arnl the establishment of civil government in the territory north-
west_ of the Ohio River, to be taken to Marietta, and exhibited during 
the time from July :fifteenth to nineteenth, eighteen hundred and eighty-
eight, inclusive, under such restrictions and custody as be may direct. 
That to enable the several Executive Departments of the Government, 
the Department of Agriculture and the Smithsonian Institution, in-
cluding the National Museum and the Commission of Fish and Fish- · 
eries, to participate in said exposition, to be held as aforesaid, there is 
hereby appropriated, out of any money in the Treasury not otherwise 
a~propriated, one hundred an<l forty-seven thousand seven hundred and 
:fifty dollars, apportioned as follows : 
For the War Department, seven thousand one hundred and :fifty dol-
lars. 
For the Navy Department, :fifteen thousand dollars. 
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For tile State Department, two tbousaud fl ve lrnndred dollars. 
For the Treasury Department, seven thousand five lrnndred dollars. 
For the Interior Department, thirty-six thousand one hundred dol-
lars. 
For the Department of Agriculture, twenty thousand dollars. 
For the Post-Office Department, five thousand dollars. 
For the Department of Justice, two thousand dollars. · 
For the Smithsonian Institution, inclu<ling the Commission of Fish 
and Fisheries, fifty thousand dolla,rs. · 
For expenses of the committee of Congress, two thousand five hun-
dred dollars. 
That the President may, if in his judgment it sliall be deemed neces-
sary and expedient in order to secure the best results with greatest 
economy, transfer a pFtrt of the fund hereby apportioned to one Depart-
ment or Burean to another Dep~1rtment or Bureau. The term Bureau 
wherever used herein shall be construed to include the Agricultural 
Department, the Smithsonian Institution, and Commission of Fish and 
Fisheries. 
That the President of tho United States is hereby authorized to de-
tail au officer of the pay department of the Army or Navy to disburse 
the fund appropriated by this act. . 
The payments on account of expenses incurred in carrying out and 
into effect the· provisions hereof shall be made on itemized vouchers ap-
proved by the representative of the Department incurring the liability, 
and a p~rson to be designated by the President to make final audit of 
sai<l accounts: Provided, That payi:nent of the expenses incurred by the 
committee of Congress shall be made on vouchers approved by the 
chairman of said committee. 
TlJat the head of each of said Executive Departments and of the De-
partment of Agriculture, Smithsonian Institution, and Commission of 
Fish and Fisheries shall, from among the officers or employees thereof, 
appoint a suitable per on to act as representative of such Department 
or Bureau, anu sa.icl representative shall, under the direction and con-
trol of the head of the Department or Bureau, supervise the preparation 
and conduct of the exhibits herein provided for. 
That no officer or employee appointed as aforesaid shall be paid extra 
or additional compensation by reason of services rendered in virtue of 
uch employment; but nothing herein shall be so construed as to pre-
vent the payment of the ju t and reasonable expenses of -any commit-
te , officer, or employee appointed or employed under arnl by virtue of 
tll provi ion of tbi act. 
Tbat all artic1 i mportecl from the Republic of Mexico or the Domin-
i n f anada for th purpos of being exhibited at sakl exposition 
·bn.11 e admi ted fr of du ·y, subject, however, to such conditions and 
r ulation. a. th ecr tary of the Treasury may impose and prescribe. 
pr V d, fay 2 , 18 8. 
J T E OL TIO declaring tho true intent and mea.uing of the act approvrtl 
J y wen y- igh h, eighteen hundred and eighty-eight. 
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Institution, including the National Museum and tbe Commission of Fish 
and Fisheries, to participate in the Centennial Exposition of the Ohio 
Valley and Central States, to be held at Cincinnati, Ohio, from July 
fourth to October seventh, eighteen hundred and eighty-eight,'' that 
the President of the United States may, in his discretion make an order 
directing that any documents, papers, maps not original, books or other 
exhibits which properly and pertinently relate to the establishment of 
civil government in the territory northwest of the Ohio River, may be 
sent upon an executive order from any of the several Departments in 
said act named., or from the exhibits now at Cincinnati, and that the 
appropriation of money in said. act to defray the expenses of such ex-
hibits, may be made applicable, in so far as the President of the United 
States may direct, to the pa,yment of the expenses of the care, trans-
portation to and return of such exhibits from Marietta. And the same 
shall be paid from such fund heretofore set apart for each Department 
as the President may order. Nor shall anything in said act be so con-
strued as to prevent the purchase of suitable materials, and the em-
ployment of proper persons, to complete or modify series of objects, and 
classes of specimens, when in the judgment of the head of any Depart-
ment such purchase or employment, or both is necessary in the proper 
preparation and conuuct of an exhibit. Nor. to authorize the removal 
frt,m their places of deposit in Washington of any original paper or 
document or laws or ordinances whatever. 
Approve<l, July 16, 1888. 
The Assistant Secretary, Dr. Goode, was appointed representative of 
the Smithsonian Institution in the preparation of this display, in ac-
cor<lance with the provisions of the act. Preparations for these exhi-
bitions were nearly completed at the close of the fiscal year, and some 
fourteen car-loads of material have been · sent by this Institution to 
Cincinnati. The sum of $50,000 was appropriated for the use of ·the 
Smithsonian Institutiou (including the National Museum and Fish 
Commission), aud $10,000 of this sum was transferred to the Commis-
sioner of Fisheries. 
In this connection it may be well to say that, although sympathizing 
with the effort to extend. the educational work of tlJe Institution and of 
the National l\Iuseum throughout the country, the growing tendeucy to 
with<lraw for a cousiderable portion of each year some of tlle most in-
teresting and valuable parts of the collections, is liable to rnauy objec-
tions,-objections which are much stronger now, since the Museum is 
approaclling a final arrangement in classification than sofne years ag-o, 
when the collections were unsettled. and unformed. Not only is the 
work of' the entire Museum seriously impaired, but the collections sent 
out are invariably damaged, svme irreparably, some to such a degree 
that it requires much time and expense to restore them. Furthermore, 
the standar<l of local exhibitions is yearly becoming higher, and the 
local mauagers are no longer satisfied to accept from us the specimens 
which, iu the judgment of the .M:u eum officials, can he spared, but are 
di po. d to hrni t upon having the mo t va.lnable and costly objects, 
which if l stroyed would b irr plac able, antl if sent at all are espe-
cially liabl to damag . In a ldition to ihi should. be taken into account 
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the fact that temporary exposition buildings are never fire-proof, and 
that the time is sure to come, if the present practice prevails, when some 
exhibition building containing Government collections, to the value of 
hundreds of thousands of dollars, will be destroyed. The experience 
of the Mexican Government in its participation at the New Urleans 
Exposition and of the Government of New South Wales in 1883 may 
be taken as warnings. If, however, in future years Congress is dis-
posed to order such participation in exhibitions, I would urge as a ne-
cessity that legislation should be provided at least six months in ad-
vance of the date of the exhibition; otherwise, the part_icipation can 
not but be unsatisfactory and expensive. I am also disposed to lay 
stress upon the necessity of liberal appropriations, which should be 
made with the understanding that new material may be obtained, which 
shall not only replace that which has been lost in past exhibitions, but 
shall enrich the Museum collections for borne use and for use in future 
exhibition work. If this necessity is not recognized, the result will be 
that in a few years the Mus'3mn will be greatly impoverished, not only 
by the destruction of material, but also by the dissipation of the energy 
. of its staff, which being applied to temporary purposes in this way is 
taken away from its legitimate work. It would indeed seem only fair 
that a distraction of this kind, which affects in large degree every 
officer and employe, should be compensated for by the opportunity to 
purchase new material which will remain permanently the property of 
the Government and increase the usefulness of the Governmental 
Museum work. 
BUREAU OF ETHNOLOGY. 
Tile prosecution of ethnologic researches among the North American 
Indians, under the Secretary of the Smithsonian I nstitution, and in com-
pliance with act s of Congre s, was continued during the year 1887-'88 
in charge of Maj. J. W. PowelJ, as director, who has furnished the fol-
lowing account of operation . 
The w rk of th year is mo t conveniently reported upon under two 
general h ad of field work and office work. 
FIELD WORK. 
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As the work of writing up the report from the field-notes, examining 
the collections, and preparing the plats and illustrations proceeded, it 
was found that here and there were omissions in the original examina-
tions which left the details of certain sections incomplete. It therefore 
became necessary to close these gaps as far as possible. The most im-
portant hiatus was filled by an examination of the lake border of the 
United States from Detroit westward to the head of Lake Superior, to 
ascertain whether the historic Indian localities along that line were 
marked by mounds or other ancient works. 
Another undertaking which bad been begun during the last month 
of the preceding year was a survey of certain inclosures and other an-
cient remains of Ohio, to test the reliability and accuracy of the surveys 
made by Squier and Davis and others. This was conti~ued during a 
portion of the past year. 
A third item consisted in completing, as far as possible, the list of 
mound localities to be used in preparing the maps. 
During the year the assistants were Messrs. James D. Middleton, 
Gerard Fowke, and Henry L. Reynolds. 
On July 15 Messrs. Middleton and Fow ke went to Ohio, where they were 
engaged about one month in surveying the ancient works of that region. 
During the same time Mr. Reynolds was employed in the same State 
collecting data for the archrnologic maps. From Ohio Mr. Fowke went 
to Michigan, making · the tour of the lake border of the United States 
from Detroit westward to Dulutli at the head of Lake Superior. · He 
made careful examinations for ancient works and aboriginal remains, 
especially at the following-named points: Detroit; Port Huron; Sagi-
naw; Ogeman County; aboutTrarnrse Bay; Beaver Island; Mackinac 
Island and the main land on both sides; Sault Ste. Marie; Marquette; 
Munissing; the copper region; Ontonagon; Ashland; Bayfield; La 
Pointe (the Old Chaquamagon), and Duluth. Returning by way of 
Prairie du Chien, Wis., and Davenport, Iowa, he stopped at Carbon-
dale, Ill., the point i:;elected as headquarters for the season. After 
writing out a preliminary report of his trip he went to Kentucky to 
examine certain works in the northern part of that State, and thence 
to Washington. During May and June, 1888, he was engaged in ex-
ploring mounds in Pike County, Ohio. 
From Ohio Mr. Middleton went to Wisconsin to survey.certain groups 
of works in the southern and southwestern part of that State, which 
occupied him until autumn. He then went to Carbondale where he was 
engaged most of the winter in working up the plats and other results 
of his surveys. Before the close of the winter he made a survey of 
certain groups in southeastern Missouri and of the Seltzertown group 
in Mississippi. During April, May, and June he was engaged in sur-
ve. ing and examining group8 in soutliern Oliio and northern Kentucky. 
Mr. I eynold , after leaving Ohio, was engaged during the remainder 
of the summer, and until he w ut to Onrbornlale in autumn, collecting 
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material for maps, in Michigan and Wisconsin. He remained at Oar. 
bondale until the last of December. · 
General field studies.-While engaged in making a geological recon· 
naissance of the Tewan Mountains, the Director was euabled to study 
on the ground a large field of archreology. This is an extensive district 
of country drained by the Chama and Jemez, and other tributaries of 
the Rio Grande del Norte. In prehistoric and early historic times the 
region was mainly occupied by tribes of the Tewan stock. The people 
lived in villages or pueblos, many of which were built of the rude stone 
that abounds in convenient forms for such structures. The cliffs of the 
canons carved by the many streams that drain the mountain area are 
often composed of volcanic tufa so soft that it can be easily worked with 
rude stone tools, and many of the people had learned to hew it into 
convenient shapes for architectural purposes. 
Some of the tribes at different periods in their history left their stone 
pueblos and constructed homes for themselves by excavating chambers 
in the tufa cliffs. These cavate dwellings, now abandoned and in ruins, 
and the ruins of many other 11Jncient dwellings, are scattered through· 
out this entire country. 
On the northern flank of the Tewan Mountains, near the river Chama 
and about 3 miles below Abiquiu, an extensive ruin was visited, the 
walls of which were constructed of clay built up in a mass. By what 
mechanical devices they were built was not discovered, but it is evident 
that the clay was not made into adobes. During the study of all these 
ruins interesting archreologic collections were made, especially of articles 
in stone and clay. 
Mr. Jam-es Stevenson, who had accompanied the Director in th~ above· 
mentioned explorations, proceeded, at the beginning of October, 1887, 
to the pueblo of Silla, about 8 miles south of Jemez, and spent six weeks 
eugaged, with remarkable success, in making a collection and studying 
the cu toms, ociology, and mythology of the people. 
The Silla retain their ancient religion in great purity in spite of the 
effort of hrdian priests which have been continued for centurie . 
Their c remonial chamber contain d. briglitly-colored altars of wood, 
for wliich many id l and other acred object were placed, while the 
wall.· wer hung with variou mythologic mblem, of great delicacy and 
nt . 1r. t , n on was invit d to in pect all the e freely. The 
f · w i. ·l ' that th pe ple had a finer variety of iuols than even 
th Zuiii. Th ir 'ton idol in hum n form pre nted a special feature, 
b . , rving f a lligh r t p than any £ re s en in t1i r gion. 
l rg · r ial cham er he was l)a ed thr ugh a 
in a mu ·h mall •r r om lit rally filled with ma k ' 
f tl ir i lol 11 f whi ·h h wa p rmi ted to examine 
a 1 i ·tu . , m t llHl Uc l 1 rh il g , tli , p pl haY , up r iti u 
lr ~ cl f h ir n ·k • 11 n ff h p r; 11. Thi oll ti n f 
:,k ch 
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The SiIJa, like the other pueblos, have shrines scattered around the 
vilfa,ge near and far, which Mr. Stevenson was invited to visit and in-
spect, finding some of them guarded by colossal stone animals crudely 
formed. Having unexpectedly discovered, while studying their mythol-
ogy, that these people;_likethe Moki, held ceremonials with living snakes, 
including the rattlesnake, he asked to be shown the exact place where the 
snake ceremonies were held. This proved to be 5 or 6 miles distant from 
the pueblo, in a desolate spot among arid hills, where there was a small 
square log structure in which the snake order held ceremonies previous 
to the dance, the snakes being contained in two large pottery vases. 
The cave when found was closed and completely concealed by a stone 
slab, upon the removal of which two splendid specimens of ancient vases 
were disclosed, decorated with pictures of the rattlesnake, mountain lion, 
and bear, and one of these vases now occupies a position in the National 
Museum as a part of the collection of the past season. 
This collection, consisting of 864 specimens, is in many respects the 
most valuable ever secured by lVIr. Stevenson, as it not only includes a 
great variety of form and decoration in pottery (some of the pieces being 
very old), but it embraces the largest and most interesting collection of 
idols and fetiches yet made. Many of the stone images are in human 
form a.nd different from anything possessed by the Zuni or Moki In-
dians; those of the latter being, with few exceptions, carved in wood, 
while the Silla possessed a large number of well-carved stone idols in 
human form. The stone animal idols are also superior to and larger 
than any heretofore collected. One of the features of the collection is 
the beautiful variety of plumed and other fetiches. 
Mr. Stevenson made copious notes on the mythologv and sociologsr 
of the Silla, and obtained the most complete cosmogony ever secured 
by him from any people. 
He closed his field season with the Zuni priest~doctors, obtaining 
from them additional detailed accounts of their Sfcret medicine order. 
During the months of August and September Mr. W. H. Holmes was 
engaged in studying the antiquities of Jemez Valley, New Mexico. 
This valley is tributary to the Rio Grande on the west, and its middle 
portion is about 50 miles west of Santa Fe. 
Fifteen important ruined pueblos and village sites were examined. 
They correspond closely in type to those of the north, and bear evi-
dence in most cases of pre-Spanish occupation. Besides the larger 
ruins there arc a multitude of minor ruins, small houses and lodges of 
·tone, scattered through the forests. Mr. Holmes carried his investi-
gations of the ruins of Colorado and New Mexico as far south as -l.bi-
quiu, which villagQ lies at the northern end of the group of mountains 
in which the Rio Jem z takeR its rise. HiR work of the year bas 
therefore enabled him to connect bi studies of the northern localities 
with tho, e of the , outh in wbich the numerous modern pueblos are lo_ 
cated. The chain of ob errntions thus secured is of value in a, study 
IL Mi , 142--5 
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of the art products of the vast region formerly occupied by town-buil<l-
ing tribes. 
Particular attention was given to au examiuatiou of the ceramic re-
mains. These constitute one of the means of developing the l.ih;tory of 
the pre-Columbian inhabitants'. A large series of specimens was for-
warded to the Museum. 
Mr. Victor Mindeleff, with Mr. Cosmos Mindeleff aR his assistant, left 
Washington for the field, September 1, 1887, aud returned March J 8, 
1888. A group of cave lodges, excavated in the top and sides of a cin-
der con·e at the base of San Francisco Mountain, and situated about 18 
miles northeast of Flagstaff, Ariz., was visited aud sketches and dia-
grams were made. 'rhe cliff dwellings of Walnut Ca.fion, about 12 miles 
southeast of Flagstaff, were also examined. 
Later the work of the field party was among the ruined pueblos 11ear 
Keams Canon, which connect traditionally with tl.J.e present Mold vil-
lages. These ruins, six in uumber, are distributed ou the uorth border 
of the Jeditoh Valley, aud are scattered aloug for a distance of 12 mile::;. 
The party afterwards camped for some time in the vicinity of Oraibe, 
the largest of the present villages of Tusa,yan. Here a study was made 
of the primitive constructional devices still in use. Two in_tercstiug 
ruins were discovered in this neighborhood and their ground plans se-
cured. In the northern ruin a cave or uudergrouud a,partmeut was 
found containing vesfages of stone walls and supporting timbers. Tl.le 
small village of l\Ioen-Kopi was sur\1e;yed. This j::; au outlyiug farming 
pueblo, occupied maiuly during the planting and harvesting ::;e,u:ious. 
A Yery extensive system of irrigation i::; in operatiou in tl.lil:; vieiuity. 
Subsequently the party spent six weeks at the Cl.Jaco ruius iu New 
Mexico. An accurate architectural survey of the more iruportaut ruins 
was made, and the plans secured reveal many poiuts of interest. Cl.'he 
degree .of mechanical knowledge displayed by the builders of these 
pueblos has been greatly exaggerated by earlier explorers, as also tlrn 
quality of the masonry. Olo~e examiuatiou reveal :-; 011 the part of the 
builder· ignorance of some of the simplest priuciples of coustructiou. 
S v ral ruin·, uot previously known, were surveyed aud others were 
vi ·ited. Late in th ·easou the pa,rty platted the pueblo of Jemez, 
i uat d up n riv "r of the ,'am name, a tributary of the Rio Grau de. 
t vari u.· im during the pr gres · of t.be fiehl-work studies wer, 
mad of b' w r primitive avajo architecture, and mauy ·k •tcl.J · 
and ia r m · w r • pr •par cl illustra iug th, N :1Yajo sy::;tcm of fra111ing 
'h ' h gau ·, r · nical wo aud earth hou · •s. 'cveral pllot graph· 
f ·pi ·al 1 am1 I w r tak u. 
_fr. .· Iind l •ff 1 ft Wa~·hiugl n for tlle fi 1 1<1 eptemb r 1 au 
ru· ry :-3. n ad Ii i u to g u •ral a.· ·i ·tan · , t t lJ ' part.· 
f Ir. i · r Iiud 1 ff h , wa:-; i.11 imm '<1ial ·bar r r 
hirt •n i111p rtant ruin'-, i11 ,ul,liti, 11 
u •r · of le ·· iwportanc ,, aml f w 
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inhabited pueulm;, were added to those already in the possession of the 
Bureau. 'Tl.le methods of surveying followed in previous years were 
coutiuned in this. The plans, as a rule, are drawn to a scale ot 20 feet 
to 1 iuch, and the drawing is finished in the field. The topograpl.Jy is 
in all eases indicated uy coutonr lines of 5-foot intervals, sketched upou 
a ba8is ot a number of points determined with a level. The ground plan 
was usually drawn over a number of points aud lines, which were located 
,,·ith an instrumeuL, and the direction of all the walls was determined 
by a compas8, in order to detect any irregularities. It was found that 
the regularity and symmetry of plan which characterizes many pub-
lished ground plans of ruins in the 1:;outh west-notably those of the 
Chaco ruins-are not justified by the facts exhibited by the ruins them-
selves, though upon cursory examination, and even upon prelimiuary 
8Urvey, the ground plans of many of these ruins are apparently sym-
metric. The plans obtained will be published in articles now being 
prepared. 
Mr . .A. M. Steplrnn was engaged during half of the fiscal year in col-
lecting traditions aud otlier matter from the Tusa~,an villages and 
among the Navajos. Bellas transmitted a number of valuable short 
papers on these topics and also on the house-lore of tlH·, Moki Iudians, 
and has furnished descriptions and drawings of the "Kisis" or rnd~ 
temporary shelten:; of the Moki, comparing these with the prirnitive 
structures of the Navajos. 
The vuulications of Henry R. Schoolcraft, issue<l in 1853, upou the 
pictographs of the Ojibwa, give the impression that they were nearly 
as far advauce<l in hieroglyphic writing as were tlie Egyptiaus itnme-
dia.tely before their pictorial represeutatious lia<l become syllal>ic. 
Doubts had beeu entertained of the accuracy of this account which it 
was cousi<lered to be the duty of the Bureau of Ethnology to resolve; 
therefore at the beginning of tlie fiscal year Col. Garrick Mallery a.ml 
Dr. W. J. Iloffman were directed to proceed to Indian reservations in 
l\1inuesota and Wisconsin and learn whatever remained accessil>le 011 
the ::;u hject. 
Dr. lloffwan proceeded to tlrn White Earth and Red Lake Reserva-
tiorn,, Miuuesota, and remained for tliree months, making the required re-
tiearclles among the Ojibwa. Ile fouud that tlle most importaut bircl1-
bark records are those relatiug to tlie Ojibwa cosmogony, the institu-
tion of tlrn Midewin or Grand Medicine Society (in which is preservc(l 
all that pertains to tlle supposed sacred mh;siou of the Shaman), and 
tlie soug · used in connection with the ritual and tlw initiatio1i of ca.udi-
dates iuto tliat society. 
Tl.le pictographic cuarts are, as a rule, in the possession of the Mitle 
or Grand Me<licine Man, though record' relating to hunting and per-
Ho11al exploitH, a8 wr1l ai;; directionR for killing game, gathering- frnit~, 
a,11(1 nrnking jonrneyi-., an<l even per, oual letter:-;, are made hy otltel' 
Jll 'm hen; of t.l.w t1rib wlio JO · WH u ore tllau ordiuary intelligence, 
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The great mass of charts consist of muemouic songs, pertaining to 
incaut.a.tions, exorcism, and other ceremonies, aud a considerable number 
of these records were obtained, together w1th tlieir interpretations. 
Sketches of tattooed Indians were also made, but it was learned that 
this custom is almost extinct, the only modern markings bc111g tlrnse 
applied to various portions of tbe face for the exorcism of evil spiritM 
causing neuralgia, headache, and other pains. Ilasty sketches were 
obtained also of au old Grand Medicine chart at Red Lake, a protracte<l 
examinatiou of it uot being permitted by the keeper of tlie record. 
In addition to the pictographic material, a quantity of mytbologic 
matter was collected, all or nearly all of which was mt1mately con-
nected with tlie rites of the secret society of the Midewin, or Graud 
Medicine. 
Colonel Mallery directed bis attention ·cbie:fl;y to the examination of 
the Ojibwa 011 the La Pointe all(l Red Uliff Reservations in Wisconsin, 
aud altltougli it i8 a, less favorable field for ~tlinologic resJarcll tliau 
tliose meutioued in Miuuesota, owiug to the larger aml closer influence 
or civilizatio11, he obtaineu evidence complemeu tiug the observations 
:-t,rnl conclnsious of Dr. Iloffman. .As a general result it is found that 
there sWl exi1:,ts among the Ojibwa, a remarkable degree of pictographic 
skill aud it is employed in ordiuary affairs of life as well as in the sen-
ice of religion and ceremonial rites. The statements of Schoolcraft, 
however, are 81.iown to be exaggerated, or at least erroneous, especially 
in their attribution of mystic symbolism to device8 purely iueographic 
or mnemonic. Tlie apparently significant coloration of lii8 figures .is 
deceptiYe, as color8 are not now and pr0bauly never have been usc<l in 
the genuiue records. 
lu Augu ·t, Uolonel l\fallery proceeded alone to Cape Breton and 
Prine• Edward I8land8, Nova Scotia, aml Maiue, to investigate tlrn 
bark r cor<18 and petroglyplts of Micrnac8 and the Abuaki. Special 
sLutl,r waR mad, as to tll • probability of au aborigiiml 8ource for many 
of tl1 clJaracters suppo ·ed to have been first u ·cd by French mi sio11-
ari ,, i11 1Go2, au<l afterward printed at Vicmrn, Austria, in 1862, with 
addition and cllange , twt1 'r the direction of ReY. Ul.iarles Kauuer, 
and 11 w g n rally · yl d th 1 ' Mi ·mac Ilieroglypli ." . 
Am ,· inl r .·ting au<l uuiqn' body of rock etching. wa di ·coYere<l 
at_ and 11 ar KPjiml ojic Lak ·, N va cotia, aud accurate copie1-; of 
ma11 · f h m "er , · ur ,1. On a· uut of their numb r, th ir i11-
tri11. ic int r . t a1H1 the vid 11 ,' f tlJ ir antiquity, the.· et •lling.· 
to h collection,' b for) Inc <l ' ,·. 
iJ' WC' 1 11 t ht~ 
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members of the extensive Algonkian stock in the regions west of the 
Great Lake:;; and those on the northeastern sea-board. The correlation 
of the pictographic practice in manner and extent was before inferen-
tially asserted, but no satisfactory evidence of it !Jad been presented 
until the researches of the present year brought iuto direct comparison 
the pictography of the Ojibwa with that of the Micmacs and Abnaki. 
Colonel Mallery returned to Washington in October. 
Mr. James Mooney spent the earlier months of t,he fiscal year in the 
examination of the northern division of Cherokees with reference to the 
dialectic difference of vocabulary between them and the main body of 
the same tribe in the Indian Territory from which they have long been 
separated, and also, in studying for the same comparison their reli-
gious practices, traditions, social customs, and arts. The northern 
Cherokees are found to have been less affected by civilization than 
those of the soutll, and they can therefore be stmlied with manifPst 
advantage. Mr. Mooney procured a large amount of valuable material 
from them. 
OFFICE' WORK. 
Director Powell was frequently occupied during the year in the ex-
amiuation of undetermined problems pertaining to his work upon the 
classification of the Indian linguistic stocks, the scope of which has been 
explained. in bis former reports. It was found necessary to defer decis-
ion respectin~· some of the stocks until after obtaining the result of 
a{hlitional field-wol'k planned for the ensuing _year. 
· Colonel :Mallery, after his return from the field-work, was engaged in 
study of important and novel points developed thereby, and in contin-
ued research and correspondence on sign lamguage aud pictography. 
Dr. Iloffnian, while assisting- in the same work, prepared an atlas and 
topograh.ic chart showing all the petrog-ylphs within the limits of tlie 
United States _a ud a<ljaceut countries so far recorded in the archives of 
the Bureau, and all particulars of manipulation, coloration, position, 
and other characteristics of interest, wifh descriptions and. references 
to anthorities. 
Mr. H. W. Henshaw was chiefly employed in a solution of problems 
relating to the g·eographic distribution of the linguistic families of North 
American Irnlians i11 the territory north of ~lexico. Wllen uot eng3,ged 
iu this work or with executive duties lie co11ti11ued the preparation of a 
dictionary in the 11ature of a synouomy of tribal names of the North 
American In<l.ians, now well advanced toward completion, the general 
character and object of which have ueen set fort];t. in a former report. 
While in general charge of tllat division of the office work he Rpecially 
attended to the Sahaptiuian, Salishan, Chema,kurnan, Cbinookau, and 
s v ral other lingui tic stocks of tlle Pacific slope. 
Dnriug the fir t fi v mo11thi:; f t,110 year Mr. A. S. Gatscbet was en-
gl g din dige t.iug tit• r • ·ultH of llii:; recent trip to Louii:;iaua, Texas, and 
70 REPORT OF THE SECRETARY. 
Mexico, and utilizing them in the compilation of the Indian tribal 
synonomy now in course of preparation by the Bureau. 
His designated share in that work comprised the farnilies of the so 1th-
era Indians from the Rio Grande to the Atlantic sea-board of Florida, 
namely, the stocks of the Natchez, Atakapa, Shetimasha, Tonkawe, 
Pakawa ( otherwise known under the vague designation of" 0oahuilteco 
o Tejano"), Tonica, Yuchi, and Tim mucna, and the most importaut stock 
of them all, the Mask6ki family. His work of correlating the informa-
tion of these tribes for the synonomy can now be considered as com-
pleted, though some important tribes can not be classified linguistica11y, 
e. g., the Koroas and Pascagoulas, ou account of the absence of all 
information in the documents of early chroniclers relating to these 
extinct tribes. The Adai, classed by Gallatin as a distbJCt family, is 
believed by Mr. Gatschet to be affiliated with the Cad<loan stock as a 
dialect distantly related to Yatassi and Caddo proper. 
After concluding his labors on the tribal synonomy, Mr. Gatschet re-
sumed his work on the grammar of the Klamath language of south-
western Oregon. He combined all· the results of his recent studies of 
both dialects, the northern and tlle southern, with the facts previously 
acquired by him and composed a treatise on the morphology of the lan-
guage. This has now been rewritten three times by him in order to 
secure completeness and accuracy. The ·' phonetics" are already cast 
in plates as are the chapters on radicals and on prefixion. 
From July to December, 1887, Rev. J. Oweu Dorsey was engaged in 
translating tlJe Tetou texts of Mr. George Bushotter, a Dakotan, who 
was working under his direction. Mr. Bushotter's collection consists 
of myth , legends, hi torical papers, an autobiography, accounts of 
game , folk-lore and pistles, amounting to two huudre<l and .fifty-eight 
textual manuscript . This work was continued until the following 
D c mb r when Bushott r re igned, leaiVing one hundred an <l twenty-
nin t xt to e trauslat d. Mr. Dorsey then continued tlJe work alone 
until April 13, 18 , wb n another Dakotan, Mr. John Bruyier, of 0ltey-
nn iv r Ag n y, b gan to revise and illterpret tho Teto11 texts, 
making man c rr tion in the originals, and supplying importa11t 
p. rt. omitt d uy Bu 'hotter. 
Ir. )ru , j r al o furni b d Mr. Dor y with many exampleR of th 
T t n, ar-; ,' p l· n, h i.J. • nn Riv r {eservation, which how cl that 
i diff•r d · n id ra l fr m tl.Jat sr ok n at the Lower Brule aud Pin' 
r ati n . al o wrot 11 w ver ion of severa) myth , 
hi w rk until Jnn O, 1 8 '. 
l uriug ll an umn f 1 ,, Mr. Dor y completed hi work on th 
1 i u n ~. 11 an, be 1 a ·au, Takilm, n, Ku an, and Yak uau card: 
f r h Inclh n . yn n m ' r f rr l in a£ rm r r p rt of th Dir ct r. 
ii , • I. pr p. r 1 n • r1 • f nr hundr <l t p -wri t n f olscap pa()' . f 
•hig~ pi. 1 . , 1 •g 11 l. , 1ul h r • ·t. wlti 11 011.· titut an imp rtant 
i 1liti u tlJ . l li h l in h • ' n rilmti 11 t ortll 
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Ethnology, vol. vr, part 1. He also transliterated on slips in alpha-
betic order his Winnebago material, obtained in 1878-'79, collating it 
with the additional material obtained in 1886. Tbis contains fully four 
thousand entries. 
Ile gave much attention to the Catawba language, collating parts of . 
a recent vocabulary (that procured by Mr. Gatschet) with all others 
which were accessible. 
Mr.Jeremiah Curtin contributed to the Indian synonomy with reference 
to several tribes in Oregou and California, and devoted much study to 
the large number of myths obtained by him from the sar:ne tribes, also 
to those of the Iroquois. 
Mr. ,Tames 0. Pilling has continued throughout the year to give a por-
tion of his time to the preparation of bibliographies of the more impor-
tant stocks of North American languages. As stated in the last report, 
the manuscript for the Siouan bibliography, the second of the series, was 
sent to tlie printer late in the fiscal year 1886-'87. The proof was read 
during the 8nmmer months and the work received from the Public 
Printer ·November 12. Work was then begun on the Iroquoian stock of 
languages, and the close of the fiscal year fouu<l it ready for the printer. 
Some preliminary work was also done on the Mnskokian bibliography. 
Late in December Mr. Pilling made a visit to the library of the His-
torical Society of Pennsylvania, at Philadelphia, for the purpose of 
inspecting and taking descriptions of several illlportaut manuscripts in 
Indian languages, written by Moravian missionaries, manuscripts then 
temporarily in that city and permanently pre8erved in the Moravian 
arc bi ves at Bethlehem, Pa., and Fairfield, Canada. ' 
Mr.James Mooney, when not in the field, con tinned to be charged with 
the synonomy relating to the Iroquoian a11d Algoukin linguistic stocks, 
and also worked upon the vocabularies, myths, and notes of informa-
tion procnred by him from the northern Cherokees. 
Dnriug the entire year, except at short intervals when he visited the 
fiel<l to make personal observations, Professor Thomas has been busily 
e11gagcd upon his report. The manuscript for the first volume with 
tlie illnstratious was presented for publication about a month before 
the close of the fiscal year. The manuscript, illustrations, and maps for 
the second volume arc well under way and will soon be ready for publi-
catiou. Mr. Henry L. l{.eynolds, from December until the close of the 
fiscal year, was at Wa hington occupied in the preparation of maps, 
plates, and diagram for the report. 
During the winter and until the 1st of May, 1888, Mr. Gerard Fowke 
wa engag d in preparing- a paper for a report on the articles of stone 
in tlt Bureau coll ctiorn~. 
Mr. W. II. Ilolme has charge of the illu trations intended for the 
Bureau publications as in pr vious years, and has as far as possible con-
tinn <l his stntli s in aboriginal art and archreology. 
Tlw c 11 ·tiou, a qnir d <luring th summer, although not lacking 
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interest and value, are not so extensive as those of previous years. 
Acquisitious are made iu three distinct ways: first, tlJ.rouglJ. member1:; 
of the Bureau awl the Geological Survey who act as collectors ; secoud, 
by means of exchange for publications or duplicate specimens from 
previous collections; and third, by donation. Professor Thomas au,l 
his assistants, working in the Mississippi Valley and on the Atlantic 
slope, report but few accessions during the year. Mr. James Steven-
son secured important collections from the Pueblo country, especial1y 
from the villages of Jemezaud Silla, in the Jemez Valley,New Mexico. 
These collections include about ft ve hundred specimens of pottery and 
nearly four hundred of stone, wood, and other subatances. A large per-
centage of these specimens are ancient. A considerable number of 
ancient relics of pottery and stone were obtained from ancient ruin sites 
in the Jemez and Rio Grande Valleys, New Mexico~ by the Director aud 
Mr. Holmes. Mr. A. P. Davis collected a numberoffragments of ancient 
pottery from the ruin of Pueblo Alto, New Mexico. A very interesting 
series of objects, illustrating the present condition of the arts among 
the Cherokee and Catawba Indians, was procured by Mr. James Mooney 
of the Bureau. Mr. DeLancey W. Gill, of the Geological Survey, has 
added t,o the collection many specimens of rude stone implements 
from the vicinity of Washington. Donations have been received from 
tlrn following persons: Mr. C. 0. Jones, fragments of ancient pottery 
from Stalliugs Island, near Augusta, Ga.; Dr. Taylor, fragments of 
ancient pottery from Bc1,lu.win Couuty, Ala.; General G. P. Thrusto11, 
fragment of an enormous earthen vase from a suburb of Nashville, 
Tenn.; Mr. W. W. Adam ·, articles of stone from Union Springs, N. Y.; 
Mr. 0. L. R. Wheeler, cast of a unique stone knife from Westclrnster 
Couut.y, N. Y.; and Mr. James Tilton, fragments of pottery from Plum 
I land, Massaclm etts. 
By exchange for books and duplicates from the National Museum the 
following acquisitions have been made: 
From Mr. H. P. IIamilton, fragments of ancient pottery from Two 
Rivers, Wi ., and from Mr. II. W. flakes, fragments of pottery from 
roome County, . Y. 
By purcha ' or part purcua e the Bureau has obtaiued from Mr. J. 
A. Mc i :il ue lrnudred and se-v nty · pieces of anciei1t pottery from 
Cuiriqui, auc ma, l>t.: id ·ome very intere ting objects of stone. Prom 
Mr. v ar<l a ·helor i ha· acquired a fine collection of earthen and 
d ct' fr m A xic . 1rom Dr. E. Boban a few fin ampl of 
I xica p tter · w r tain 1. 11 the e have been catalogued aud 
turu v 1· t tue .., ati nal :\fu eum. 
Ir. L. f i ·hm nu Iu 1., ha pre nt d t the Bur au th 
r ·h : ·olo ic f Indiana, whi ·11 £ 11 
f the · ci •t.y · • eral 
1 L o<•ra1 h · f ar fa, logic ·u d ct ha b u r iv d 
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from Prof. Auastasio Alfaro, secretary of the National Museum of Costa 
Rica; also from Mr. 0. F. Low, of Cinciunati; from Mr. A. F. Sears, 
of Portland, Oregon; and Mr. D. S. Sears, of Cuba, 111. 
During the first two months of the fiscal' year lVIr. Victor Mimleldf 
was engaged upon a report on the architecture of the Cibola and Tus-
ayan groups of pueblos, in New Mexico and Arizona. Subsequent to 
his return from the field on March 18 that repo1 twas resume<l, but it 
was uot completed at the end of the fiscal year. The a<ldition~l data 
secured from the Tusayan district during the field season is being pre-
pared for incorporation into the same report. 
During the early part of the year Mr. Cosmos Mindeleff was occupied 
upon that portion of the report on pueblo architecture which had beeu 
assigned to him. On bis return from the field on February 23 he re-
sumed work upon that rt>port, but it was suspended in order to take up 
the preparation of an exhibit to be made by the Bureau at the Ciucin-
nati Centennial Exposition. Au exliibit to cover . nearly 2,000 square 
feet of floor space was prepared, but as the space was limited only the 
field work of the Bureau in one especial region, viz, the Pueblo coun-
try, was illustrated, though a small amount of other material was added 
for purposes of comparison. This work was not completed at the clm,e 
of the fiscal year. 
The work of the modeling room was continued throughout the year 
in his charge. No new work was taken up, all available labor bei11g 
used in preparing a series of duplicates of models previously deposited 
iu the National Museum. This work was coutiuued from last year. The 
series is not yet completed, hut the accumulations on baud at the end 
of the fiscal year were sufficient to enable the Bureau to make a credit-
able display at the Cincinnati Centennial Exposition without withdraw-
ing, to any large extent, the models deposited in the National Museum. 
During the year eight models were added to the duplicate series, aud 
three other models commenced. 
Dr. Washington Matthews, surgeon U.S. Army,coutinued work upon 
a grammar and dictiouary of the Navajo language. 
Mr. E.W. Nelson was still engaged in the completion of his paper 
mentioned in the last 1 eport upou the Eskimo of uorthern Alaska, com-
prising a dictionary with notes upon the grammar of the language aud 
also upon the myths a11d customs of the people. 
Mr. J. N. B. Hewitt has continued the study of the Iroquoian lan-
guages and the preparation of a Tuscarora-English <lictionary. He 
also worked upon the comparison of words, radicals, and terms in the 
Iriquoian languages with those in the Cherokee, and in <letermining the 
prehi toric habitat of the Iroquois. 
The work of Mr. Charles C. Royce, before reported upon, presenting 
the form r title of Iuuian tribes to }all(]s within the present boundaries 
of th United Stat' , and th 111 thod of, ecuring their relinquishment, 
waR 8 u • tautially pr •par d for puuli ·ation, the charts lrnviug all been 
fini b d. . 
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. For 1-;evera,l yntrH past it has l>een part of the work of tlrn Bureau to 
take advantage oftbe freq neut presence in vVasbington of parties ist.y]ed 
~, de1egatio11s," of the several India11 tribes visiting tbe capital, for the 
purpose of photographil1g all th<~ individuals composing· them. 'flwse 
are generally the prominent men of the tribes represented by them aml 
their pliotograpbs have uiographic and bistoric interest as well as an-
thropologic importance. Mr. J. K. Billers has bee11 in charge of this 
branch of the work, '8ind during the past year has secured ninety-nine 
photographs of promiueut Ittdiaus in both fnll face and profile, in order 
to exhibit to better advantage all their facial cliaracteri stici;;. Tbe snb-
je<:ts were from the following tribes, viz: 
Wl.iite Monntaiu Apac!Je, 15 persons; Obiracabua Apacl1es, 20; Jica-
ri11a Apaches, 8; Sac and Fox, 7; Utes, 4; SliawnC'e, 9; Omaha, 20; 
Dakota, 11; Oto aud Missouri, 5. 
lu co1111ection witlt the 11ame of each Indian puotogra.phecl it ln1s beeu 
the pra,ctice to note )lis age, status in the tribe, aud such uiographic in-
formation as could be obtained. · 
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NEUROLOGY. 
MORRISON R. WAITE, CHANCELLOR. 
In the order of official precedence, I am called on to first mention the 
loss sustained by the Institutiou during the year, of its Chaucellor, the 
late eminent Chief-Justice of the United States Supreme Court, Morri-
son H,. Waite, who died in this city on the i3d of March last (1888). 
His biography belongs to the whole .country; but though I have only 
to speak of his relations to this Iustitution, yet one who knew him even 
iu this limited part of his important duties can not but feel that his was 
a character of a singular sincerity, in the proper meaning of the word; 
so that it has been well said of him that he possessed not only a moral 
but au intellectual integrity. Of the affection, as well as respect, be 
inspired, I have already spoken. Remarkable for this admirable sim-
plicity of character as for his kindness uf heart, in his unwavering con-
scientiousness of purpose in the .discharge of every duty, be made him-
self, perhaps, the most influential and efficient Chancellor among tbe 
very able ones the Institution has been so fortunate as to possess. 
Taking pains to acquaint himself accurately with the character and 
requirements of the Institution, evincing au earnest sympatby in its 
objects and in its adopted policy, he was a faithful atteudant on the 
meetings of the Boaru during tLe fourteen years of his presidency. 
It seems proper to here recor<l, as a part of the official l.tistory of this 
berea.v.ement, that a special meeting of the Board of Regents was called 
on the 27th of March, 1888, to take appropriate action on the occasion, 
and that the following resolutio11s, expressive of the general sentiment, 
were mutuimously adopted and placed upon the journal of tl.te 
Board: 
Wlrnreas the Board of Regents of the Smithsonian Institution has 
b en call d to meet in extraordinary ses iou by the afflicting intelligence 
that Morrison Remick Waite, late Cbief.Justice of the Supreme Uourt 
of th nited States aud late Uhancellor of the Smithsonian lustitution, 
l1_a ,_ ?ecn rern?v~d b:y the band of death from the scenes of his high ac-
t1v1t1e, and ch. trnguu;h d useful11ess: Therefore be it 
Resol'I. erl, That Ritting a· wt~ <lo at this time and place, in the very 
cc11ter of that (h1rk shadow which haR falle11 upo11 the whole land iu the 
Jamf111tP,l dN1.th of the late 'hief-Ju8ti ·o Waite, and appalled as we a.re 
b ' th , u<ld nu •i-,i, as well aR b tu rnaguitude of the great aflliction 
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which iu coming to the nation at large has come to us in<livi<lnally with 
au added pathos of sorrow, ber.ause of the nearer view we ba.ve had for 
so many years of tbe taleuts, -virtues, and graces which found tlleir fa. 
rniliar home in the p<"rson of our honored friend, we could with much 
good reason crave for our::;elves, iu this hour of bereavement, tlrn humble 
permissiqn of mourning· apart, that we might silently gauge the deptll and 
tbe dimeusions of a calamity which brings to us its message of personal 
grief aud whicll Las also torn away from our highest seat of justice its 
venerated and beloved chief; from the legal profession of the country 
its foremost official representative and therefore its crowni11g expouent; 
from the walks of social life in this National Capital a commarn.ling 
presence, no less remarkable for his genial and open-hea,ted sit1cerity 
than for his affable and gracious benignity; and from the Christian 
communion a true and faithful disciple who witnessed a goo1l confes~ion 
as much by the simplicity and humility with which he walked before 
God as by the unswerving consistency with whicll he wore the ornament 
of a pure heart and of a meek aud quiet spirit before the scrutiny of bis 
fellow men: 
Resol1;ed, That while an obvious sense of propriety must dictate that 
we should leave to others in that great forum which was the cho ·en 
arena of his life's career, the sad privilege of depicting, witll minute and 
<letaile<l. analysis, the remarkable combination of strong and lovely 
traits which met. in the person of the late Ohief-J ustice and gave to tlJe 
symmetrical character of onr beloved friend its bleude<l sweetue s am1 
ligllt, we can not omit, even in this hour of our special sorrow, to beat 
cheerful testimony to the pleasing amenity with whi~h he presided over 
tl.ie deliberations of tliis council chamber as tbe Chnuce1lor of the Smith-
sonian Institution, and slrnring as we all do in a profound admiration 
for the intelligence be brought to onr discussions, while ever moder-
atillg them by the guidance of his clear thought and mild wis<lorn, we can 
but re11der our reverent homage to tlie Emgaging personal 11trnlitie' which 
end ared llirn to u ' as a ma,n; while at the same time gratefully con-
fes,·ing our obligations to him for the pro\Ti<lent care and deep in terr. t 
w!Jich he alway brought to the disch arge of his official dnties in this 
plac .. , where through all the years of his l10norable and trncfu l ~wnic 
at th ll ad of thi Boarcl, the Secretary of tbe Institution, in commo11 
with our elv , ha leaued on him as the wise and true counsellor '" ho 
could b tru t d as w 11 for tbe rectitude of his moral iutuition a' for 
th cl ar p re ptio11, of his calm and jndicion · i11tellect. 
Resolved, That we will attcud the fum_•ral of our departe<l Chau •l'l lor 
iu a b dy, aml that th er tary of the fostitution, togeth r wi tb a 
d putation from th m mb rs of th Board, be reque ted to accompany 
h th r fri 11d an a.' ciat s of the late Chief-Justice, who will b 'ar 
hiH r main, t li ir la tr tiug-place in Ohi . 
R sol er1, Tbc t th r . olution blj utere<l on the millut of th 
B r<l a11d th, t h ·r ,t" ry be requ ted to end a copy of th m to 
!J fmnil f ur <l p rt <l fri nd, in token f our incere condol 11 
with b m in th .ir gr at afllicti n. 
It nl r m, in £ r y ur er tary to acld that, in accordan with 
<I d to Toi lo, wh 'I' he wa. j in cl y n 
ng 11 and in hi ornpa,11y p, id the final tribnt 
11ti11g · nr li n ra,hl, 1ly at th lJ equi •s f 
ut c ll l g Hl Ill} ll. 
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PROFESSOR IlAIRD. 
I have referred, at the beginning of this report, to the death of the late 
Secretary. Both the greatness of the loss to science and to this Insti-
tution make me feel the ueed of speaking agaiu and more particularly 
bot,b of' !Jim and of bis work. _ 
.\Vhen, in ,January, 1887, the Secretary asked of your honorable body 
autlJOrity to appoint two assistant 8ecretaries to relieve him from the 
growing burden of bis official occupations, it was doubtless with tlle 
consciousness that his failing strength no louger permitted the contin-
uouE-i attention to his varied duties which be bad previously, with ready 
zeal, bestowed. When, under the imperative orders of his physician, he 
withdrew himself (as much as his active mental interest permitted) 
from the executive operatiom; of bis positiou, the comparative relaxa-
tion of effort and responsibility seemed to ha-ve been accepted too late 
to give him its expected relief and recuperation; and his exhauf-ted 
JIO\Ters continued to decline until he quietly breathed his last, on th'3 
afternoon of the 19th of August~ 1887, at tlle headquarters of the U.S. 
Commission of Fisheries, at Wood's Holl. 
In recognition of his distinguished services, a bill was introduced in 
the Senate of the United States, and passed by that body Febrmuy 10, 
1888, making an appropriation for the erection of a ·bronze statue to 
commemorate his merits. · 
A bill was also introduced in the Senate for the benefit of his widow. 
At a special meeting of the Board of Regents, held November 18, 
1887, the following resolutions w.ere passed: 
Whereas, in the dispensation of Di vine Providence, the mortal life 
of Spencer Fullerton Baird was ended on tlie 19th of August last, tlie 
Regents of tbe Smitllsonian Institution, now at the earliest practicab1e 
moment assembkd, -desire to express and to record their profound sense 
of the great Joss which this Institution bas thereby sustained, and 
which they per.so11allI llave sustained. And. they accordingl,y resolve: 
1. That, in the lamented death of Professor Baird, the Institution is 
bereaved of its honored and efficient Secretary, who ha,s faithfully and 
unremittingly devoted to its service liis rare administrative abiliti~s for 
thirty-seven years-that is, almost from the actual foundation of the 
establishmeut-for the last nine years as its chief executive officer, under 
whose sagacious management it has greatly prospered and widely ex-
tended its usefulness anu its renown. 
2. 'l'hat the National Museum, of which this Institution is the ad-
ministrator, and tlle Fish Commission, which is practically affiliated to 
it, both orgauized aud in ajust sense created by our late Secretary, are 
by tbi' bereavement deprived of the invaluable and unpaid services of 
their indefatigable official head. 
J. That the cultivators of science, both in this country and abroad, 
have to deplore the los of a veteran and distinguished naturalist, who 
wa ~ fr01~ arly year a , edulou and successful investigator; who e 
~1at1ve g1ft8 and who ' ~ cxpcl'i nee i"n syAtematic biological work served 
rn uo :-.mall <l gr 'to adapt him to the a<lrniuistrative duties which 
-6.11 ·~l th. 1ater }_'ar,· of hi:-. life, l>nt \,·hoHC knowledge and whose inter-
·t rn · ·ieuc w1<1eneu aud deepeue<l as tlie opportunities for special 
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investigation lessened, aud who accordingly used his best endeavorH 
to promote the researches of his fellow naturafo;ts in every part of 
the world. 
4. That his kindly disposition, equable temper, singleness of aim, and 
unsullied purity of motive, along with his facile mastery of affairs, 
greatly endeared him to bis subordinates, secured to him the confidence 
aud trust' of those whose influence be sought for the advancement of 
the interests he had at heart, aud won the high regard and warm af. 
fection of thm;e who, like the members of thi1:; Board, were officially aml 
iut.imately associated with hiw. 
5. That, without intruding into the domain of private sorrow, the 
Regents of the Institution would respectfully offer to the family of their 
late Secretary the assurance of their profound sympathy. 
6. That the Regents invite tlrn near aRsociate of the late Secretary, 
Professor Goode, to prepare a memorial of the life and services of Pro-
fessor Baird for publication in the ensuing annual report uf tlie Insti-
tution. 
The address made by Maj. J. W. Powell, an old and personal friend 
of the late Secretary, at tl.Je memorial meeting held by the scientific 
societies of Washington January 11, 1888~ containe,l so just aud elo-
quent a tribute to Professor Baird's memory, that I feel inclined to 
quote from it a few words which, it seems to me, will characterize tlie 
large purpose and attainment of his life, and its relation to ot,hers, bet-
ter than any of my own: 
'' Baird was one of the .learned men of the world. He knew the birds 
of the air; he k11ew the beasts of the fore~ts an<l the prairies, au<l the 
reptiles that crawl tluough desert sands or slimy marshes; he kuew 
the fishes that scale mou11tai11 torreuts, that bask in quiet lakes, or that 
journey from zone to zone through the deep waters of tlrn sea.. The 
trea ·ures of the land did not ~atisfy the desires of Baird ; he nrnst al ·o 
haY the treasures of the sea, aud so he organized a fish cowmis1:;ion, 
with its great laboratories aud vesRd' of rmmarch. 
"The .Fish Commission was an agency of research; but it was more; 
he made it au agency by which science is applied to the relief of tLe 
waut · of manki11d-by which a, cheap, 11ntritious, IJealtl.Jf'ul, and luxuri-
ou · fo cl h; to be given to the millious of men. . 
"In th r 'earcl1 thus organized the material1, for tbe work of other 
· •i •ntiiic m •u were gatlrnre<l . Ile i11cit •d tl.w meu personally tu u11<1 •r-
tak' awl continuou ·ly pr ·ecut tu •ir inv ·tigations. Ile e11li ted th 
m 'll ltim · •U; b rain d them hi,11.-elf'; he him ·elf forui 'he<l them with 
b ~ mat •ria,l · alHl i1rntrume11t · f r · ' earch, au<l, be.-t of all, wa · th ,ir 
gn1 and gr at ·xemplar. Thu it wa · tl.Jat the three iu ·titutions 
•r whi h h' pre ·ide 1-tb • mithsouian Iustitutiou, the Nati nal 
u · •um an 1 b • •i 'h ., rnmi.-,i u-w r wov •u into oue great orgaui-
z:: ti 11 a uni,. •r, ·i · of in.-trn · i n in lt , m •thocl · of sci en tilic re earclJ, 
in ·lu ling in it. · · p • h ntir, field r bi I gy an I autl1rop log '. 
l11 lri · w rk_wi h hi· a· ·i, tantH, It, ,· rnpulousl pr vidcd tl.Jat, 'V r. 
< n · h nl<l r• ··1ve th• rn ,, l of bcrnor <lu, for u, ,, Hful re a,rcl.J, aml 
tr •a •<1 , 11 with 11 •r i y. !any an i11v • ·tigation •gun by him· •If, 
wa.- urn· l ,. •rt a.- ·i.tant ' wb ·u h' found ha va,luahl, con ·Ju ·iou.-
conl<l l ' r a ·h •<l • c ntl h ', a .,.-i, < nt: who w r • hi:-; warm fripnd · ui; 
• ·rrnngc1· hr her.- r a1wcl tltr rt>wainl · and h, had rnor<> ,io, · o,· r \'{ r, · 
)'~ ung- 111_; n .- , n ; '(','. ' than '"' ·r th triu111ph , anti ho11on, 11 , p •<1 11po11 
l11m ·If tr w ·, ·1· • quar ·r f 11 , gl b •. ll •, a · th , ·yw mLl.J ·tic c uu-
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8elor of many men; into hi8 ears were _poured the sorrows aud joys of 
others, aud be mourued witl.t the . mouming, au<l rejoiced with the re-
joicing. Hi8 life at home was pure and sweet aud full of joy8, for be 
garn and received love aud trust and tender care. Bnt the history of 
his borne life is sacred. 
"For many long months be contemplated the day of parting. Labor 
that knew no rest, responsibility that was never lifted frow bis sl.10ulders, 
too soon brought bis life to au eud. In the ~um mer of the past year he 
returned to his work by the sea-side. that he might die in its midst. 
There at WoocFs Holl he had cre~ted the greatest biologic laboratory of 
tbc worl<l; and in that laboratory, witll tlrn best results of bis life-work 
all about him, he calmly aud philosopbically waited for the time of 
times." 
The memorial which is being prepared, in obedience to the desire of 
the Regents, by the Assistant Secretary of the Institutiou, is partly writ-
teu, lmt the pressure of official work has prevented its completion in 
time for publication in the present report. 
1 t seems essential, however, that this report should not be pub-
lished without at least a brief biogTapbical sketch of rny predecessor 
from one of llis scientific family, and the followiug notice, wllich autici-
pates the-corning fuller memorial by Dr. Goode, has accordiugly been 
prepared by him at my request. 
"Spencer Fullerton Baird was born February 3, 1823, in Reading, a 
town in soutbeasteru Peuusylvania about 60 mile8 from Philadelphia, 
where his ancestors, people of education and prominent in tlrn commu-
nity, had lived for severa,l generations. About 1834 his mother, then a 
widow, removed to Oarlisle. Carlisle was the seat of Dickinson Col-
lege, where he was graduate<l iu 1840, at the age of seventeen. His 
tastes for scientific iuvestigatiou had already <leveloped in such a re-
markable manner that his mother felt that she was justified in allowing 
bim, after gra<lu.atiou, to devote himself for a, time to his favorite pur-
suits, and bis time for several years was devoted to studies in general 
natural history, to long pedestrian excursions for the purpose of observ-
ing animals an<l plants, aud collecting 8pecimen8, aud to the orgauiza-
tion of a private cabiuet of natural history, which a few years later l>e-
came the rnwleus of the museum of tbe Smith8onian Institution. During 
this perio<l he pubfo,hed a number of original papers on uatnral his-
tory. ~rlrnre were at that time no 8chools for youug naturalists, and 
bis e<l ucatiou was iu large degree self-directed; <luring tllis time, how-
ever, I.le partially cowpleted a couri:;e in mediciue at the Uollege of 
l">bysicaus aud Surgeous in New York,* aud drew iuspiration an<l in-
struction from suelJ men as Audubon and others of the older natural-
ii:;t · whom at this perio<l he visited, formiug the fouu<l.atiou of lifelong 
friendships. lli · bome studies coutin ne<l. for six years, and were 
·ca,rcely interrupte<l l>y hi election in 1841 to the chair of natural his-
* II · read medicine ~vith Dr.- Mid<ll- ton Golclsrnith, and atteuded a winter conr e of 
l ·tur<'!-1 at th ()ollc~o of PhyHici:u1s a,11(1, nrgconsin N w York, in 1842. HismCllical 
cour1m wa Hover formally <·0111ph·f Ptl, although i11 1 4 ho receive<l the degree of 
1. D., honol'i8 cauBa, from t4e hihul •lphiu. Mcdica,l College. 
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tory and chemistry in his own college, where be remained until 1850, 
having married, meantime, Miss Mary H. Churchill, the daughter· of 
General Sylvester Churchill, U. S. Army, for many years Inspector-
General. 
"The inheritance of a love of nature and a taste for scientific class1-
ficatiou, together with the companionship of a brother similarly gifted, 
tended to the dev-elopment of the young naturalist. In 1841, at the age 
of eight~en, we find him making an ornithological excursion through 
the ·mountaius of Pennsylvania, walking 400 miles in twenty-one days, 
the last day 60 miles between daylight and rest.- The fo1lowing year 
he walked more than 2,200 miles. His fine physique and consequent 
capacity for work are doubtless due in part to his .outdoor life during 
these years. 
"The coming of Agassiz to the United States in 1846, was an inspira-
tion to him, and· one of the first great works projected by the Swiss sa-
vant was a joint memoir upon the fishes of North America, which was 
enthusiastically begun by the young Dickinson professor, but never 
brought to the point of publication. 
'' Agassiz did not become established in Carob.ridge until 1848, and it 
is to Baird rather than to him that should belong the credit of having 
introduced into American schools the system of laboratory practice and 
field explorations in connection with natural history instruction. Mou-
cure D. Conway, who was one of his pupils, has often told me bow fas-
cinating were Professor Baird's explanations of natural phenomena, and 
how the contagion of his enthusiasm spread among his pupils, who fre-
quently followed him through the fields and woods 20 or30 miles a day. 
"His mentor at this period was the Hon. George P. Marsb,ofVermont, 
already prominent in public affairs, and bis warm friend and admirer.• 
To him Professor Baird felt that he owed his real start in life, for Mr. 
Mar 'b , feeling that his protege was disposed to bury himself too dee.ply 
in th technicalitie of a. specialty, nroposed that he should undertake 
the translation and editor hip of an edition of the 'Iconographic Euc,Y-
clop dia,' aver ion of Heck' Bilder-Atlas, published in connection with 
the famou Oon ersations-Lexikon of Brockhau . This task, though ex-
ce din l;) laboriou and confining to a young man of twenty-six, en-
tir ly un rain d in literar · methods, was efficiently and rapidly per-
t rm d, nd r ultP- l in a great exten ion of his tastes and sympathie , 
whil b r iuiu which be acquired wa an excellent preparation for 
b tr m nd u literar. a k which it undertook without be itation 
It wa al the int r .. ·t of Mr. Marsh, who wa on 
mith onian In titution, that h ow d hi 
i i n f , i tan S cretary of that In titution , 
r niz d, wbi h b a•· pte July 5, 1 -o, and Oct b r 
'"' , f w n ,\'·, "' n : ar. n •r l upon bi, lifi -w rk in , n-
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nection with that foundation, "the increase and diffusion of knowledge 
among men." His appointment, if we may judge from a statement in 
Professor Henry's fifth report, was due quite as much to his t;raining 
in editorial methods as to his professional acquirements. His appoint-
ment, it is stated, was made at this time more particularly in order tllat 
his services might be secured to take charge of the publications, and 
that the Institution might take advantage of theampleexperience which 
he had gained m this kind of work. 
'' It was, of course, impossible that the Regents of the Smithsonian 
Institution could have appreciated the fact that he had invented, in 
connection with his work upon his own private collections, a system of 
museum administration which was to be of the utmost value in the de-
velopment of the great National Museum which he afterward was instru-
mental in founding. All the elaborate and efficient methods of admin-
istration which are now in use in the National Museum were present, 
in germ at least, in the little private mus~um which grew up under 
his control at home, and which he brought with him in a single freight 
car to form the nucleus of the great Smithsonian collections.* Among 
the treasures of this collection, which are still cherished by the Institu-
tion, were a number of the choicest bird skins collected by Audubon, 
who had always felt for him a sincere friendship from the time when 
he proposed to the boy of seventeen that he should accompany him ou 
a voyage to the headwaters of the Missouri, and become hi8 partner in 
the preparation of a great work on the quadrupeds of North America, 
which afterward he brought out in conjunction with Bacllrnau, of South 
Carolina. 
"The first grant made by the Institution for scientific exploration 
"The only specimens in possesi-iou oft.he Institution at the time of his arrival were 
a few boxes of minerals aud plants. The collections of tho Wilkei:1 Exploring Expcd i-
tiou, which constitute the legal fou11dation of the National Museum of the United 
· States, were at that time u11tler the charge of tho National Institute; and although 
by the act of incorporation the Smithsonian Institution was the legal custodian of 
the national cabinet of curiosities, it was not until 1857 that the Regents :finally ac-
cepted tho trust, and the National Museum was definitely placed under the control 
of the Swithsonian Institution and trausferred to its building. Until this time Con-
gress had granted no funds for tho support of the Smithsonian cabinets, and the collec-
tions had been acquired ancl cared for at the expense of the endowment fund. 'I'bey 
had, however, become so largo and important iu 1857 that the so-called "National 
Collection" at that tirno acquired was small in comparison. 
The National Museum thus had a double origin. Its actual although not its legal 
nucleus was the collection gathered in the Smithsonian building prior t,o 1857. lL8 
mothodt:1 of admiuistratiou, which were in fact the very same that had been developed 
hy Professor Baird in Carlisle as early as 1845, are those which are still in nso, and 
which have stood the test of thirty years without any necessity for their ruoditicatiou 
becoming apparent. In the Fifth Annual Report of the Smithsonian Institution, now 
xc clingly rare, is a ropol't lJy tho assistant secretary iu charge of the natural his-
tory 11 partrn nt, for tho y •ar 1 f>O, which enumerates the specimens belonging to the 
Mus 'tun 011 ,Ja1111ar,v 1, 1 'Gl , including a full account of his own deposit. 
JI. 1iH. 11~--0 
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and field research was in 1848 to Spencer F. Baird, of Carli::;le, for the 
explora,tion of the bone ca.Yes and the local natural history of south-
eastern Penm;,Ylvania. 
"From the start the department of explorations was under his 
charge, and iu his reports to tlie Secretary, published year by year in 
the anuual report of the Institution, may be found the only systematic 
record of GoYernment explorations which has ever been prepared. 
'' The decade begiuning with 1850 was a period of great activity iu 
exploration. Onr frontier was being rapidly extended toward the 
West, but in the territory between the Mississippi and the Pacific coast 
were immense stretches of couutry practically unknown. Numerom:1 
Goveruruent expeditions were sent fortlJ, and immense collections in 
every departmeut of natural history were gathered and sent to Wash-
ington to be studied aud reported upon. The Smithsonian Institution 
bad been designated lJy law the custodian of these collectious, aml 
withiu the walls of its buildings assembled tbe naturalists by whose 
exertions tbese collections· had been brought together. Professor Baird 
was surrounded b~· conditions most congenial and stimulating, for lJe 
found full scope for his administrative skill in the work of arraugiug 
the scientific outfits for tlJese expeditions, preparing instructions for 
the exploren:i, and above all iu iu piriug them with enthusiasm for the 
work. To him al o fell in large part the task of receiving the collec-
tion ', arranging for the uecessary inve tigations, aud the collation and 
publica,tion of ·their results. The 11atural history portio11s of the re-
port· of the Mexican boundary urvey, the Pacific Railroad surveys, the 
exp <.litions of h·es, Emory, Stan ·bury, and others, were under his su-
p 'ITi ion, a ' well a , in co11 iderable degree, the uatural history collec-
tiou · f th Wilke ' xploriu~ exp dition, which were still nuder i1Hes-
ti ·atio11. 
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Record of Science and Industry, the successor of the Annual of Scien-
tific Discovery, established by David A. Wells, in 1850. Wbeu Pro-
fessor Baird became Secretary of the Smithsonian Institution his edito-
rial labors were abandoned, but the idea of his Annual Record of Science 
aud Industry was continued iu the yearly appendices to the Smithsonian 
report under the title of Record of Progress, and the scientific work of 
the world for as many consecutive sears is passed in review in the thirty-
eight volumes which combine the tbre·e series just referred to. 
"In the memoir which the writer is preparing it is his intention to 
discuss iu detail the great labors of Professor Baird iu scientific admiu-
istratiou and investigation, but his life was so full that it is only by 
careful condensation that even an outline of its eventful features can 
lJe brought within the brief limits of this notice. 
"There may be noted in the career of Professor Baird several dis-
tiuct phases of activity, namely : (1) A period of twenty-six years 
(184:3-1869) occupation iu laborious investigation and voluminous pub-
lication upon the vertebrate fauna of North America; (2) forty yPars 
(1840-1880) of continuous contribution to scientific editorship; (3) :five 
years (1845-1850) devoted to educational work; (4) forty-four years 
(1843-1887) devoted to the encouragement and promotiou of scientific 
enterprises and the development of new workers among the young men 
with wllom he was brought in contact; (5) thirty-seven 31ears (1850-
18~7) devoted t,o administrative work as an officer of the Smithsonian 
Iustitution and in charge of the scientific collections of the Government, 
twenty-eight (1850-1878) as principal executive _officer, and nine (18.78-
1887) as Secretary and responsible head; (6) sixteen years (1871-1887) 
as head of the Fh;h Commission, a philanthropic labor for the increase 
of the food ~mpply of the world, and, incideutally, in promoting the 
interests of biological and physical iuvestigation of the waters. 
'' The extent of his contributions to science and scientific literature 
may be at least partially comprehended by an examination of the bib-
liog-raphy of his publications issued by tile fostitution in 1883.* The 
list of bis writings is complete to the eud of the year 188:3, aud contains 
1,063 titles. Of tllis number, 775 are brief notices and critical reviews 
contributed to the Anuual Record. of Science and Industry, while under 
his editorial charge; 31 are reports relating to t,he work of the Smith-
8ouian Institution; 7 are reports upon the American :fisheries; 25 are 
sclie<lnles and circulars officially issued, and 25 are volumes or JJapen; 
edited. Out of the remaining 200 the majority are formal contributions 
to scientific literature, among tllem the two classical works upon the 
Iamwals of NorthAmerica all(l the Birds of North America (Volumes 
VIII and rx of the Pacific Railroad. Reports). These were the only ex-
tended syst 'Imttic treati' ',' upon tl.10se groups which bad at that time 
l.»eu prepared, of scope sufiicient to embrace the fauna of the entire 
co11ti11 'Ht. Tl.iey are still standard works of reference, awl every :-.;pee-
* Bulletin xx, U.S. National Mmieum. 
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ialist who uses them bears testimony to their extreme accuracy and 
merit. 
"Of the total number of papers enumerated in the list, 73 relate to 
mawmah,, 80 to lJinls, 43 to reptiles, 431 to fishes, 61 to iuYertebrates 
(Lhese being chiefly reviews), 16 to plants, 88 to geograµliica l di::itrilm-
tiou, 46 to geology, mineralogy, and palmontology; 45 to anthropology, 
31 to industry and art, aud lOU to cxploratiou and trayel. 
"While the 1rnmber of new species described does uot necessarily 
afford any clew to the value of the work accomplished, it may uot be 
uuiuterestiug to refer to it as an iudication of the pioneer work wlticJJ 
it was necessary to do eveu iu so prominent a group as the vertebr~tes. 
I uote among rnaurnrn.Is .4U, birds 70, reptiles 186, fishes 56. Forty-11inc 
of 220, or uea,rly one-fourth, of the mammals discussed iu the Malllrnals 
of North America were there described for the first time. In the cata-
logue of serpents not wore thau 60 per cent. had been named, and iu 
preparation for stud_ying the specimens each was carefully ticketed with 
it:; locality, and theu tlie 2 ,OOO or more individuals were thrown indis-
criminately into oue great pile, and the work of sorting them out by 
resemblances was l>eguu. Not the least valuable have beeu the nnlller-
ous accurate figures of North American vertebrates, prepared uuder 
Professor Baird':; supervision. These include representatives of 170 
species of mamwals and mo species of reptiles, besides many hundreds 
of birds. 
"On the 9th of February, 1874, Congress passed a joint resolution 
which authorized. tlie appointment of a Commissioner of FJSh and Fish-
eries. The duties of the Oornmissiouer were thus defined: 'To prose-
cute investigations on the subject (of tlie diminution of valual>le fishm;) 
with the view of ascertaining whether auy aucl what diminution iu tlrn 
uum l>er of the food-ft ·he· of the coast all(} the lakes of tlie Unite1l 
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osophical interpretation of the law. In 1naking bis original plans the 
Commissioner insisted that to study only food-fishes would be of little 
importance, and that nsefnl conclusions must needs rest npon a broad 
fonnclation of investigations purely scientific in character. The life his-
tory of Rpecies of economic value should be uuderstood from beginning 
to end, but no less req nisite is it to know the historit's of the animals 
ancl plaHts upon which they feed or upon which their food is nonrishe,1; 
the histories of their enemies and friends, and the frieu<ls and foes of 
their enemies and friends, ns ,vell as the currents, temperatures, arnl 
other physical phenomena of the waters in relation to migratio.n, repro-
duction, and growth. A necessary accomplishment to this division is 
the amassing of material for research to be stored in the National and 
other museums for future use. 
"(2) The investigation of the methods of fisheries, past aud present, 
and the statistics of production and commerce of fishery products. Man 
being one of the chief destroyers or fish, his inflnence upon their abnn-
dance must be studied. Fishery methods and apparatm, must ho ex-
amined and compared with those of other lands, that the use of those 
which threaten the destruction of uscfnl fh;hes may be disconraged, 
and that those which are inefficie11t may he replaced by others more 
serviceable. . Statistics of industry and trade must be srcure<l for the 
use of Congress in making treaties or imposing tarift'8, to show to pro-
ducers the best markets, an<l to consumers where and with what their 
needs may he supplied. 
"(3) Tbeintrodnction and multiplication of useful food fishes throngh-
ont the country, especially in waters under the jurisdiction of the Gen-
('ral Government, or those common to several States, none of w·hich 
might feel willing to make e:x.penditurrs for the benefit of the others. 
This work, which was not contemplated when the Comrnission · wns es-
tablished, was first nndertaken at the instance of the American Fish 
Cultural .A.ssociation, whose representatives induced Congress tu make 
a s1H'cial appropriation for the purpose. 
'' 11 is relation to the orgaui:r.ations with which he was so closely iden-
tified, the Smithsonian Institution, its war,l, the National Museum, and 
the Fish Commission, can in this place only be inci<lentally mentioned, 
an<l the nnmerous biographbal notices which have appeared si.nce his 
death have not failed to rm·iew critically the significance of his connec-
tion with them and bis influence upon them. To his friends who knew 
him best an<l miss him most it seems pleasanter to cl well upon the rec-
ognition which his labors received tlrnn u1)on the labors themselves, his 
devotion to which shortcued his life so many years. 
"Almost every civilized country in the world has paid him uonor. 
In 1 75 he rece1ved the decoration of Knight of the Royal Norwegian 
order of'St. Olaf from the King of Norway and Swed.en. In 1878 ho 
w~s awa.rded the silver medal of the Acclimatization Society of Mel-
bourne, and in 1879 the gold me<lal of the Socict6 <l' Acclimation of 
11 ranee. In 1856 he received the degree of doctor of physical science 
from Dickin,·on Oolloge, and in 1875 that of doctor of laws from Co-
lnm bian University. A fow months before his death, on the occasion of 
tlw two hnrHlre,1 a11'1 fiftidh r1,1111iver~rn,ry of Harvard Univer8ity, the 
, nm <l<·~r <', (Ul cmull'm, ,, H:-. •on ft.•1-red Oll him as an minent promoter of 
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science. This was one of the few occasions upon which be was hldnce<l 
to ascend the platform in a public place. He was one of the early mem-
bers of the National Academy of Sciences, and ever since the organiza-
tion was a member of its council. In 1850 and 1851 he served as p~r-
ruanent secretary of thB American Association for the Advancement 
of Science, and since 1878 was one of the trustees of the Corcoran 
Gallery of Art, Washington. He was a president of the Cosmos Club, 
and for many years a trustee of Columbian University. Amoug his 
honorary relations to numerous scientific societies of the United States 
and other countries are included those of foreign membership in the Lin-
mean Society of London and tbe Zoological Society of London, hon-
orary membership in tbeLinnrean Society of New South Wales, and cor-
reRponding membership in the K. K. Zoologisch-botanische Gesellschaft, 
Vienna; the Socie<lad de Geograpbia, Lisbon; tbe New Zealand Insti. 
tute; tbe Koninklijke Natuurkundige Vereeniging in Nederlandsch 
Indie, Batavia; the Magyar Tudomanyos Akademia, Buda-Pestll; the 
Societe Nationale des Sciences Naturelles, Cherbourg; the Academia 
GermanicaNaturre Ouriosornm, Jena; the NaturforschendeGesellschaft, 
Ifalle; tlle Naturhistoriscbe Gesellschaft, Nuremberg; the Geograph-
ical Society, of Quebec; the- Historical Society of New York; the 
Deutsche Fiscberei-Verein, Berlin. 
" The nomenclature of zoology contains many memorials of hiA con-
11ection with it history. A partial enumeration shows that over twenty-
five Rpeci and one g·enus of fishes bears hi s name, and that not less 
than forty specie haYc been named in his honor. These will for aJI 
time be monum nts to his memory as undying as the institutions which 
li e found d. · 
''Apo. t-ofilce in Shasita County, Cal., located near the McCloud River 
Salmon Ilatcbi11g Station of the U. S. Fish Commil3sion, was name<l 
Bair<l by the Po tma ter-Genernl in 1 77. 
"Even Japan was not unmindfnl of ProfPssor Baird's services to 
, ci nc , ~ r from di tant ez , the most northern i laud of tlie Japanese 
Ar ·hip lag , c~m(', soon aft r hi death, a, little volume beautifully 
print d upon ilk, containing bis portra.it and th story of hi , char-
act r. 
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off his hat in honor of the 'first fish-culturist of the world,' as he <le-
ligllted to call him. He also insisted ·that any who might be in bis 
company should pay the same respect to Professor Baird. Indeed, I 
am not sure that the late Emperor Frederick, at that time Crown Prince 
an·d protector of the German fisheries, did not do homage in this way 
to the American philanthropist. After Professor Baird's de.1th a cir-
cular was issued by the German Fishery V-nion which contained a most 
appreciative eulogy. 
"His ever ready assistance to his fellow-·workers in Europe won for 
him their deep regard. Mr. R. Bowdler Sharpe, of the British Museum, 
writes as follows to Nature: 'As chief of the Smithsonian Institution 
Professor Baird possessed a power of conferring benefits to the world 
of science exercised by few directors of public museums, and th_e man-
uer in which he has utilized these powers has resulted not only in the 
wonderful success of the U nite<l States National Muse um under bis 
direction, but in the enrichment of many other museums. We know 
by experience that the British Mus~um is indebted to Professor Baird 
beyond measure. W~ had only to express our wants, and immediately 
every effort was made to supply all the desiderata in our ornithological 
collection.' 
"Professor Baird was the most modest of men. He seemed never to 
care for pub1ic recognition. In speaking of any honors which be had 
received he appeared to deprecate what had been done, as if ashamed 
of the attentions, feeling himself unworthy to receive them. 
"He once remarked to me, some years before his death, that he was 
satisfied that no man's life was of such importance to the people among 
whom he lived that he could not shortly be replaced by another who 
would fully fill his place. As I looked at the man before me, a giant in 
body and in mind, a treasury of nntransferable experience and wisdom, 
I thought to myself that if this judgment was a true o-ne (which I did 
not believe, nor, at bis heart, I suppose, did he), in him at least there 
was an exception. I speak not now of bis official usefulness alone, but 
of the broader and more essential relationships which he held to science 
and to humanity. 
"Such a man has a thousand sicles, each most familiar to a few, and 
perhaps entirely strange to the !!Teater part of those who know him. 
" Future historians of American science will be better able than are 
we to estimate justly the value of the contributions to scientific litera-
ture which are enumerated in his bibliography; bnt no one not living 
in the present can form an accurate idea of the personal influence of a 
leader upon his associates and upon the progress of thought in his 
sp cial department, nor can such an influence as this well be set down 
in worcls. ThiR influ nee ii:; a,pparently due 11ot only to extraordinary 
skill in organization, to great power of application arnl concentration 
of thought co11stantly applied, a1Hl to a, philosophical an<l comprehen-
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sive mind, but to an entire and self-sacrificing devotion to the interests 
of his work an<l that of others. 
"His extreme diffidence and lack of self-seeking were among his con-
spicuous characteristics. He was always averse to addressing audi-
ences, and this is all the more remarkable to his friends, who remem-
ber bow winning and persuasive his eloquence was when be talked in 
the presence of a fow. His ability as a talker aud organizer was never 
better seen than when, as already observed, in the presence of Con-
gressional committees, before whom be was surnmoued from year to 
year to give reasous for his requests for money to be used in expanding 
the worlr of the Fish Commission or the National Muse.um. He was 
always received by the members with t.he heartiest welcome; and it 
seemed that always these pushing, brusque men of business, who ordi-
narily rushed with the greatest baste through the routine of committee 
work, forgot their usual hurry when Professor Baird was before them. 
They listened attentively as long as he could be induced to talk abont 
his plans for the development of the organizations whose succes~ he 
bad at heart. Not unfrcquently they would wander from the business 
before them a they asked him questions upon subjects whicl! his sug-
g tirn remarks impressrd upon their attention. 
" o man was more easily approached than Professor Baird. Ile 
s emed especially fond of meeting young persons, whom be immedi-
ately et at their ea e by his geniality and frankness of mauner. A 
writer in the Nation has said: 'It seemed as if in bis mind he bad an 
epitome of all the characteristics of mind and habit of each and eYery 
man. N thought of self eemed to enter into his calculations. Those 
who i lt them elve the object of his personal regard sometimes halted 
for a moment in a comical dismay, perceiving themselves frankly mmTed, 
lil ch s men, in directions which they would not themselves have se-
1 ct d, but an overwhelming cuse of Baird's entire dcYotion to tll • 
pr motion of . cience, hi p rfe ·t un elfi hoes , and his incomparable 
g <1 jud ment, alway carri d the day.' 
" 
1 r m hi arly y uth until hi failing strength forbade, be kept a 
j urnal of hi. daily pur, nit.·, arnl thi., togeth r with the imm nse piles 
of opy-b ok , n 1 fil · of 1 tt r r ceive<l, will afford a bouncll s trcas-
ur t hi. i gr, ph r; and wlt n l1i. i grar hy is written, if it b prop-
rly d n iu a · rdanc • with th \ mocl rn tll ory of biography-making, 
it will ~ rm , nti 11 · a hi. tor· f th natural ci nee in Arn ri a for 
th a:, h, lf ntur_y. 
c n • m n h.· h ~ r hi 
l : . r f 1 
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mercy. Blessed are the pnre in heart, for they shall see God. Blm,sed 
are the peace-makers, for they shall be called the children of God.' So 
appropriate were these words that scarcely one of those present coul,l 
refrain from tears, realizing bow great, bow benevolent, how simple-
hearted had been the friend whom they had lost.'' 
A memorial meeting was held January 11, 1888, in the lecture-room 
of the Columbian University of Wasbingtou, under the joint auspices of 
the Philosophical, Anthropological, and Biological Societies of this city, 
at which addresses were made by members of the several societieR 
commemorating the life and scientific work of Professor Baird. 
An oil portrait of Professor Baird, of life-size, painted by Mr. Henry 
Ulke, of this city, was purchased by the Regents for the Institution. 
PROFESSOR ASA GRAY~ REGENT. 
In addition to the loss of our honored Chancellor and Secretary, the 
Institution has further been called upon to mourn the decease of one of 
the oldest and most distinguished members of the Board of Regents, 
Dr. Asa Gray, whose death took place on the 30th <lay of January last 
(1888), and brought the mournful loss not only of a great man of sci-
. ence, intimately and long connected with tlrn Institution, but of one 
personally endeared to ·a11 who knew him. 
Professor Gray may be said to have been identified with the Institu-
tion from its ,·ery beginning as a chosen and trusted counselor of its 
first Secretary, aud au active member of the Board from January, 187:l. 
Born in the town of Paris, Oneida County, N. Y., on the 18th of No-
vember, 1810, Professor Gray was at the time of his death, therefore, 
over seventy-seven years of age, though few would have so suppose<l, 
judging from his continued activity and vigor. He was gradnate<l at 
the Fairfield College of Physicians and Surgeons, Herkimer Uounty, 
N. Y., in 1831, as uoetor of medicine. Relinquishing, however, his pro-
fession, he <levote<l himself to the st.udy of botany under Professor 
Torrey; and he prosecuted for years this branch l'f natural history 
with such zeal and energy as ultimately to even surpass tbe fame of 
ltis distingushed preceptor, and to become the ack11owledged cllief of 
American naturalists in his chosen fielcl. 
In 1842 be was elected the Fisher profPs:or of natural history at 
Ifarvard College, a position be retained for more than thirty .years. 
:From this college be received, in 1844, the degree of A. M., and from 
Ilamilton College, iu 1860, the degree of LL. D. Ile published various 
botanical malluals ·and sy tematic treatise:.., se,·eral of which became 
universally-accepted popular text- oolrn. Ifo was oue of tuc original 
mernl> r of the National Academy of Scie11cci;:;, . incorporated by act 
of Uongr March 3, 1 G3. 11 r m J 8(t1 to 187;3 be was president of the 
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American Academy of Arts and Sciences, and wa:,:; president of the 
American Association for the Advancement of Science for the year 1872. 
More than forty years ago, in the very infancy of this Institution, Dr. 
Gray, at the instance of its Secretary, undertook to prepare for publica-
tion, under its auspices, a comprehensive illustrated work on American 
Forest Trees. In the Secretary's third report (for 1849) it is recorded, 
with reference to contemplated '~Reports on the Progress of Kno wledge," 
that " the most important report now in progress is that on the Forest 
Trees of North America, by Dr. Gray, professor of botany in Harvard 
University. It is intended in this work to give figures from original 
drawings of the flowers, leaves, fruit, etc .• of each principal species in 
the United States proper, for the most part of the size of nature, and 
so executed as to furnish colored or uncolored copies; the first being 
intended to give an adequate idea of the species, and the second for 
greater cheapness and more general diffusion. This work will be com-
pleted in three parti;;, in octavo, with an atlas of quarto plates, the first 
to be published next spring. - - - As the work will be adapted to 
general comprehension, it will be of interest to the popular as well as 
the scientific reader." 
This very interesting and important enterprise, delayed by Dr. Gray's 
visit to Europe the following year, and afterward from time to time 
postp.oned by various hindrances, was nevercompleted. Simultaneously 
with bis engagement upon this great work, other interests and investi-
gations were pressing upon his attention. A botanical expedition-
assi. ted by the Institution-made by Mr. Charles Wright, through 
Texas and New Mexico in the summer and autumn of 1849, was re-
warded l y an exten ive and valuable collection of the plants of theRe 
r gions, which were placed in the bands of Dr. Gray; and in 1851 it 
was announced that his report on this new material was ready for pub-
lication. Thi memoir was issued in two parts, quarto size. Part r, 
compri ing 146 pages of text, illustrated by ten engraved plates, was 
included in Vol. III of the Smith onian Contributions to Knowledge, 
and Part n, comprising 1m page , illu trated by 4 plates, was included 
in Vol. v f Contribution, to Knowledge. 
In th wint r of 1 54-'55 Dr. Gra. delivered, in th~ lecture-room of 
tlJi,• ln, ·titn ion, a, cour. of nine lecture '' On V'.)getation." 
In 1 l 4-, Dr. ray pr nted to arvard College bi 1J rbariurn, on-
taining m r th, n 2 0 I ecim n , arnl bi botanical library of more 
ban 2 5 w rk ; fi r th r c pti n f which a fire-proof building waR 
pr vi<l d. n 1 ,.. b r i n d bi pro£ . or. hip in the college, retaiu-
ing h , r th h, rg fit h rbarium. In 1 74, h wa . lected hy 
j int r . ln i n f 1ongr .. ' a eg nt f thi. rn., itution, taking the 
pl, r. Ill, cl \', , n <1 , th f Pr ~ . ,' r Ag, ,· iz, wh hacl b' 11 a 
J> 1 "' ·n ~ r th pr 
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DR. PETER PARKER, EX-REGENT. 
While recounting the inroarls made by death on the earlier por-
tion of the membership of the Iustitution and its Board of Regents, it 
seems proper to notice also the demise of Dr. Peter Parker, who had 
been a Regent from 1868 to 1884:, when he was induced to resign his 
position on the Board in consequence of infirmity and failing health. 
His death occurred at his residence in this city on the 10th day of Jau-
uary last (1888). 
The stated annual meeting of the Board occurring on the following 
day (January ll, 1888), expression was given to the regret occasioned 
thereby, in the following preamble and resolution: 
Whereas the Board has received the afflictive intelligence that the 
venerable Dr. Peter Parker, who for sixteen years was a memlJer of the 
Board of Re_g·ents1 and who for this whole period served with fidelity 
on its executive committee, bas departed tbis life after a Jong career 
filled with useful labors in the service of God and of man: Therefore, 
Be it resolved, That in the retrospect of such a life-career, protracted 
as it was beyond the limit usually allotted to men, and yet ait each stage 
of its progress dedicated to beneficeut works in tbe cause of religion, 
philanthropy, and science, we desire to testify our respect for the exalted 
worth and scrupulous conscientiousness which Dr. Parker brought to 
the discharge of every duty, and which during his connection with the 
government of this Institution were nobly exemplified by the zeal and 
diligence with which be ever watched and worked for its prosperity aml 
usefulness, even during tbe la~er period of bis honorable service, when 
the burden of years was added to the burden of official cares, and when 
with a le~s conscientious sense of public duty be might have claimed 
au exemption from the tasks of life. 
DR. CHARLES RA.U, CURA.TOR OF ANTIQUITIES. 
Dr. Charles Rau, for many years in charge of 'the department of an-
tiquities in t,be National Museum, was born in Belgium .in 1826. Be 
Ii ved for a time in Germany and as a political exile came to America 
thirty years ago, landing at New Orleans December 23, 1848; lived for 
a time in Saint Louis; engaged in teaching. at Belleville, Ill., and -later 
went to New York City, still occupied as a teacher of languages. He 
bad always been a deeply interested student of aboriginal remains, and 
had written many articles on the prehistoric condition of man. In 1875 
Im had charge of an exhibition of North American archreology for the 
di play of the Institntion in the Centennial Exhibition ·at Philadelphia. 
Ile was in 1881 appointed curator of the department of antiquities 
iu tlie National 1\1.useum. His health gave way in 1886, and in July, 
1 87, h went to the ho. pital of the University of Pennsylvania, where 
h <lied on the 25th of July. His body was brought to Washington and 
was lrnri <1 in Oak Illll Oem tery, where a modest grave-stone bearing 
a uita 1 inscription has be n erected to his memory. 
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He bequeathed to the National Museum bis library, consisting of 715 
bonnd volumes, aud 1,722 volumes unbound; his arclueologicc11 collec-
tion comprising 1,920 specimens (ethnologic) and his collection of 
minerals and fossils. 
These object,s have been transferred to the Museum by his adminis-
trator, Mr. Thomas vVilson. The books comprising the library are being 
arranged and catalogued, and will form the nucleus of a departmental 
library. The arcli:Bological specimens will l>e kept together a.ml dis-
played under the naine of their donor. Almost the eutire life of Dr. 
Hau was spent in arch:Bologic studies. He was _faithful, zealous, and 
devoted to science. He had the courage of his convictions and ,ms 
ready to defend them before any person or tribunal, however august. 
Ile did what he could for the alleviation of human suffering and regret-
ted be could not do more. The fruits of bis scientific labors will be de-
scribed in the Bibliograpllical .Appendix to the Report of the National 
Museum in Part II of this Report. 
In addition to the above, mention should be made of the deaths of 
the following employes of the Institution: 
On J11ne 8, 1888, Charles Wickliffe Beckham, formerly an assistant 
in the Departmeut of Birds, died at his home near Bardstown, Ky. IJe 
had made several valuable contributions to American ornithological 
lit rature. 
Mrs. L. S. Weaver, clerk and tnmslator, died November 26, 1 87. 
She ha<l been ernploye<l in the Institnti011 siuce 1876, having been ap-
p intetl upon the d ath of ~ier first bu ban<l, L. Stoerzer, at that time 
chi f taxid rmist; and she rrnderecl always willing and efficient service. 
Ca.pt. . W. C. Dunnington, a respected citizen of Washington, for 
. v ml years a watchman in the Mn. enrn, Frederick R. Parker~ a cl<'rk 
in th In. tituti n, an<l ·faaac Dig-g-., for twenty years a laborer a,1Hl at-
t 'IHlant, ha,- also <li d during the year. 
Th following noti 
Dall: 
f Dr. Emil Bess ls lrns been supplied by Dr. 
2, 1847. Edu at <1 at 
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sea between Spitz bergen and Nova Zembla. By his observations on 
this journey he traced the influence of the Gulf Stream water east of 
Spitzbergen and added much to the scanty knowledge of this region 
tu.eh available. In 1870 he was called to tlie field as military surgeon, 
rendering services iu the hospitals, which brought him a public com-
memlation from the Grand Duke of Baden. In 1871 he came to America 
at Petermann's suggestion to join Hall's Polar Expedition as uaturalist 
aud surgeon. Most of the scientific results of this voyage were the fruit 
of bis personal efforts. After the rescue of the survivors he returned 
to America, where for some years lie was busy at the Smithsonian In-
stitution in prepariug for publication the scientific results of the voy-
age, one of the most striking of which was the proof first brought out 
lJy him of the insularity of Greenland, which he deduced from the tidal 
observations secured on the expedition. In 1876 his work was printed 
in quarto, under the title of '' Report on the Scientific Results of the 
Polaris Expedition." Three year:s later he published through Eogle-
maun, at Leipzig, a German narrative of the expedition, illustrated 
largely from bis own ve.ry artistic sketches. He projected a work on the 
Eskimo, to which be devoted much lal>or. Au ethnological voyage 
undertaken on the United States steamer Saranac to the northwest 
coast of America was prematurely terminated by the wreck of t,hat 
vessel in Seymour Narrows: Britisll O,oluml>ia. Be returuecl to Wash-
ington, where he prepared sernral cout.rilmtions to Arctic an<l zoolog-
ical literature. Through an unfortuuate fire at his resi<lence ·he lost his 
library, mauuscripts, and collections iu 1885, and sub~equently returned 
to Germany, where he settled at Stuttgart. Here he was engaged in 
literary pursuits, the study of art, and in geographical instruction. 
Ile died after a, short illness, Marcil :30, 1888, and his remains were in-
terred iu the Cemetery, at lleidelberg. 
Uespectfully 1:ml>mitted. 
S. P. LANGLEY, 
Secretary of Smithsonfon I nstitu,tion. 

APPENDIX TO SECRETARY'S REPORT. 
/ 
APPENDIX I. 
PROGRAMME OF ORGANIZATION OF THE SMITHSONIAN INSTITUTION. 
f Pre8ented in the First Annual Report of the Secretary, antl adopted by t,he Board of Regents, De-
cember 13, 1847.] 
lNTRODUCTION.-General considerations which should serve as a guide in adopting a 
plan of organization. 
1. Will of Smithson. The property is bequeathed to the Uuited 8tates of America 
"to found at Washington, under t,he name of the Smithsonian lm;titution, an estah-
lishment for the increase and diffusion of knowledge among ruen." 
2. The bequest is for tho benefit of mankind. The Government of the United States 
is merely a trustee to carry out the desig11 of the testator. 
3. The Institution is not a national establishment, as is frequently supposed, but 
the e8tablishment of an individual, and is to bear and perpetuate his name. 
4. The objects oft.he Institution are (1) to increase, and (2) to diffuse k~~owledge 
among men. 
5. These two objects should not be confounded with one another. The first is to 
enlarge the existing stock of knowledge by the addition of new truths; and the 
second, to disseminate knowledge, thus increased, among men. 
ti. The will makes no restriction in favor of any particular kind of knowledge; 
hence all branches are entitled to a share of attention. 
7. Knowledge can he increatmd by different methods of facilitating and promoting 
the discovery of new truths; and can be most extensively diffused among men by 
means of the press. 
8. To effoct the greatest amount of good, the organization should be such as to 
enable the Institution to produce results, in tho w~y of increasing and diffusing 
knowledge, which can not be produced either at all or so efficiently by the existing 
institutions in our country. 
9. The organization should also be such as can be adopted provisionally, can be 
easily reduced to practice, receive modifications, or be abandoned, in whole or in part, 
without a sacrifice of the fuuds. 
10. ln order to compensate, iu some measure, for the loss of time occasioned by th\} 
delay of eight years in establishing the Institution, a consideraule portion of the in-
terest which has accrued should be added to the principal. 
11. Iu proportion to the wide field of knowledge to he cultivated, the funds are 
small. Ecouomy should therefore be consulted in the coustruction of the building; 
and not only the tirst cost of the edifice should l>e considered, but also the continual 
exp nso of keeping· it in r pair, aml of the support of the establishment necessarily 
c·ouuectc<l with it. Tli r should also be lint few individuals permanently snpported 
1,y the In sLitntiou. 
12. The phLn arnl dimcrn;ions of the buildiug 8houlu ue determined by the plan of 
the orgauiza1,io11, anu uot the convenm. 
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13. It should be recollected tbat mankind in general are to be benefited by tbe hc-
quest, and that, therefore, all unnecessary expenditure on local objects would be a 
perversion of the trust. 
14. Besides the foregoing considerations, deduced immediately from t,be will of 
Smithson, regard must, be had to certain requirements of the act of Congress estab-
lishing the Institution. These are, a library, a mu.seuw, and a gallery of art, wiLh a. 
building on a liberal scahl to contain thorn. 
SECTION J. 
Plan of organization of the Institution in accordance with the foregoing deduc-
tions from the will of Smithson. 
1o increase knowledge: It proposed (1) to stimulate men of talent to make original 
researches, uy offering suitable rewards for memoirs containing new truths; an<l (2) 
t,o appropriate annually a portion of the income for particular researches, nuder the 
direct.ion of suitaulc persons. 
To d:iffnse knowledge: It is proposed ( 1) to vublish a series of periodical reports on 
tho progress of the different branches of knowledge; and (2) to puulish occasionally 
separate treatises on suujects of general intereet. 
DETAILS OF TilE PLAN TO INCREASE KNOWLEDGE. 
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DETAILS OF TTIE PLAN FOR DIFFUSING KNOWLEDGE. 
I. By the piiblication of a series of reports giving an account of the new disco1,eries in 
science, and of the changes made from year to year in all branches of lcnowledge riot strictly 
professional.-!. These reports will diffuse a kind of knowledge generally interesting, 
but which, at present, is inaccessible to the public. Some of the reports may be pub-
lished annually, others at longer intervals, rts the income of the Institution or the 
changes in the branches of know ledge may indicate. 2. The reports are to be prepared 
by collaborators eminent in the different branches of knowledge. 3. Each collabo-
rator to be furnished with the journals ·and publications, domestic and foreign, nec-
essary to the compilation of his report; to be paid a certain sum for his Ia hors, and 
to be named on the title-page of the report. 4. The reports to be published in sepa-
rate parts, so that persons interested in a particular branch can procure the parts 
relating to it without purchasing the whole. 5. These reports may be presented to 
Congress for partial dii:,tribution, tlte remaining copies to be given to literary and 
scientific institutions and sold to individuals for a, moderate price.* 
II. By the pnblicatfon of separate trratises on subjects of general interest.-1. These 
treatises may occasionally consist of v::tluable memoirs translated from foreign lan-
gnages, or of articles preparecl under the direction of the Institution, or procured by 
offering premiums for the best exposition of a given subject. 2. The treatises should, 
in all cases, be submitted to a commission of competent judges previous to their pub-
lication. 3. As examples of these treatises, expositions may be obtained of the present 
st~te of tb.e several hr.a.u.ches of knowledge mentioned io the table of reports. 
S~OTlON II. 
Plan of organization, in oc-co1'tlanco with the terms of the resolutions of the Board 
of Regents, providing for the two modes of increasing and diffusing knowledge. 
1. The act of Congress est,ablishing the Institution contemplated the formation of a 
library and a museuw, and the Board of Regents, including these objects in the plan 
of organizaUon, resolved to divide the income iuto two e']_ual parts. 
2. One part to be appropriated to increase and diffuse knowledge by means of pub-
lications and researches, agreeably to tlie scheme before given. The other part to be 
appropriated to tbe formation of a library and a collection of objects of nature and 
of art. 
3. These two plans are not incompatible with one another. 
4. To carry out the plan before descril>e<l, a library will be required, consisting, 
!first, of a complete collection of the transactions and proccecliogs of al_l the learned 
:societies in the world; second, of the more important cnrreut periodical publications 
;and ot,her works necessary in preparing the periodical reports. 
5. Tbe Institution should make special collections, particularly of objects to illus-
Mate and verify its own pnblications. . 
1,. Also, a collection of instruments of research in all branches of experimental 
'science. 
---; The following arc some of the subjects which may be embraced in the reports: 
I. Physical Class.-(1) Phy ics, including astronomy, natural philosophy, chemistry, 
aucl meteorology. (2) Natural history, including botany, zoology, geology, etc. (3) 
Agriculture. ( 4) Application of science to a.rts. 
II. Moral and Political Class.-(5) Ethnology, including particular history, com-
parat·ve philology, antiquities, etc. (6) Statistics and political economy. (7) Mental 
,aul:l.mo.ral yihilosophy. ( ) A survey of the political events of the world, penal re-
tfori:n,,eiic. 1 
•UL !Litcrat1we and the Fine .Arts.-(9) Modern literature. (10) The fine arts, and 
tlieil" ,,u lication 10 the 1tseful arts. (11) Bibliography. (12) Obituary notices of 
cli&tiJIBtii heel iocli vi duals. 
II. Mis. 142-7 
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7. With reference to the collection of books, other than those mentioned above, 
catalogues of all the different librnries in the United States sliould be procured, in 
order that the valuable books first purchased may be such as are not to be found iu 
the United States. 
8. Also, catalogues of memoirs, and of books and other materials, should be col-
lected for rendering the Institution a· center of bibliographical knowledge, whence 
· the student ruay be directed to any work which be may require. 
9. It is believed that the collections in natural history will increase by donation as 
rapidly as the incorue of the Institution can make provision for their reception, and 
therefore it will seldom be necessary to purchase articles of t,his kind. 
10. Attempts should be made to procure for t,he gallery of art casts of the most 
celebrated articles of ancient and modern sculpture. 
11. The arts may be encouraged by providing a room, free of expense, for the exhi-
bition of the objects of the Art Union and other similar societies. 
12. A small appropriation should annually be made for models of antiquities, such 
as those of the remains of ancient temples, etc. 
13. }'or the present, or until the building is fully cqmpleted, besides the Secretary, 
no permanent assistant will be reqnired, except one to act as librarian. 
14. The Secretary, by the law of Congress, is alone responsible to the Regents. He 
shall take charge of the building and property, keep a record of proceedings, dis-
charge the duties of librarian and keeper of the museum, and may, with the consent 
of the Regents, employ assistants. 
15. The Secretary and his assistants, during the session of Congress, will be required 
t,o illustrate new discoveries in science, and to exhibit new objects of art; distin-
guished individuals should also be invited to give lectures on subjects of general in-
terest. 
This programme, which was at first adopted provisionally, has become tlle settled 
policy of the Iustitution. The only material change is that expressed by the follow-
ing resolutions, adopted January 15, 1855, viz: 
.Resolved, That the seventll resolution passed by the Board of Regents on the 26tll 
of J anuary, 1847, requiring an equal division of the income between the active opera-
tions anu the museum and library, when the buildings are completed, be, and it is 
hereby, repealed. 
Resolved, Tliat 1.i ereafter the annual appropriations shall be apportioned specifically 
among the differ nt objects and operations of the Institution in such manner as may, 
in the judgment of the Regents, be nece sary and proper for each, according to its 
intriu ic importance, aud a compliance in good faith with the law. 
!Resolution of Board of R g nts, adopteu January 17, 1880, auu at each successi,e auaual meeting.] 
Resolved, That the incom for the year be appropriated for the service of th In ti-
tution 11pon the ha iR of th r port [of the Executive Committee], to I.Jc expended 
by th , cretary, with full di ·cretion as tot e itews, subject to the apin·oval of the 
Execu iv ornmitte , 
APPENDIX II. 
PUBLICATIONS OF THE YEAR. 
SMITHSONIAN CONTRIBUTIONS TO KNOWLEDGE. 
Of this series, uo work has been published during the past year. A memoir on the 
archmology of North America has been for several years in course of preparatiou by 
Dr. Charles Rau, the late curator of the department of Pre-historic Antiquities, and 
several thousand dollars have been expended in the production of drawings by Mr. 
C. F. Trill and others, under Dr. Rau's direction, for the purpose of properly illus-
trating the work. Dr. Rau's illness at the beginning of the past fiscal year, and his 
death in July, 1887, have arrested the .progress of this undertaking. The unfinished 
work will, however, be taken up by his successor, Mr. Thomas Wilson, and prosecuted 
to au early completion, and it is not improbable that this work may be published in 
the above series. 
SMITHSONIAN MISCELLANEOUS COLLECTIONS. 
Of this series three volumes have been published during the year, besides sever·a1 
independent treatises. Taking these in the order in which they appear in the printed 
lii,ts, they are as follows : 
591. '' Synoptical Flora of North America: The Gamopetalm; being a second edition 
of Vol. 1, Part n, and Vol. n, Part 1, collected," by Asa Gray, LL. D. Of these two 
portions, the earlier-tho last part of the proposed first ·volume-comprises 480 pages, 
and the latter-being the commencing part of the proposed second volume-com-
prises 494 pages; forming in the aggregate, with introductory matter, an octavo vol-
ume of 9e6 pages. As long as forty years ago, Dr. Gray, in co-operation with Dr. 
Torrey, undertook a comprehensive classification of the North American flora, which, 
however, never was completed, stopping wit,h a synopsis of the polypetalous, and 
about half the gamopetalous divisions of the Dicotyledons, or to the close of the 
order of Compositre. Ambitious of reconstructing and completing the long contem-
plated work, Dr. Gra.y, postponing the first part of Vol. I (tho Polypetalre), has taken 
up, for the second part of the volume, the Gamopetalre as far as the completion of the 
Co111posilre, and. has continued the remaining orders of the Gamopetalro as the first 
part of the suc<'eeding volume. The lamented death of the author has left his great 
worJc still unfinished; the third division of the Dicotyledons (the Apetalre), and the 
Mo11octyledons having been tlesigned to form the second part of Vol. II. The present 
two detached pOl'tious of successive volumes, however, have a umty in being occupied 
entirely with tho Garnopetalre, and they cuustitute a full and sy"stematic descriptive 
catalogue or synopsis of this great division. 
Several thousand dollars have been expended by the Institution in furthering this 
important botanical work, which probably cost the author nearly as much more. In 
considera,tion of this, Dr. Gray was allowed to issue for bis own benefit a first edition 
of the work of 500 copies before the Institution attempted to publish its own edition, 
which has thus only lately appeared. · 
"Mi cellaneou Collections, Vol. xxx1." This volume is occupied with the two 
parts of the "Flora of North America," by Dr. Asa Gray, just described; a separate 
edition of 500 copies of tlie work ha:ving been issued as "No, 591," for special dis., 
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tribution, according to the long-establh;hed policy of the Institution, and an edition 
of 1,000 copies being issued as a numbered volume of the '' Collections," for deposit 
with the principal libraries and scientific societies of the world. 
658. "Index to the Literature of the Spectroscope," by Alfred Tuckerman. Tllis 
bibliography is designed to give a list of all the books and smaller treatises, espe-
cially contributions to scientific periodicals, on the spectroscope and spectrum an-
alysis from the beginning of our knowledge upon the subject until July, 188i. The 
work is <.irranged as an alphabetical index to topics as well as of substances which 
have been spectroscopically examined, followed by an alphabetical list of the authors. 
It comprises 3,829 titles and the names of 799 authors, and forms an octavo vo}urne of 
433 pages, including btroductory matter and supplement. 
659. "A Table of Specific Gravity for Solids and Liquids (new edition, revfaed and 
enlarged)," by Frank Wiggleswort.h Clark. 'l'his WOl'k is a revised edition, entirely 
re-written, of specific gravity tables1 by the same author, published by this Institu-
tion December, 1873, and a supplement to the same, published April, 1876. '!'be 
melting and boiling temperature appended to many of the substances in tbese earlier 
tables have been omitted in the present. A general idea of the expansion given t o 
this important series of dem;ity determinations may be suggested by the statement 
that the origiual work gave a list of 2,263 different substances, to which the supple-
ment added nearly 700 more, while the present work presents a list of 5,227 distinct 
substances. And as many of tho substances have had their specific gravities intle-
pendently investigated by several eminent chemists, with slight variations in their 
results, it may be well to add that the tables actually includ e 14,465 separate deter-
minations of these constants, averaging about two and three-fourths independent ex-
aminations to every substance catalogued. The large mass of material thus ex-
hibited furnishes a creditable record, both of the rapid extension of minute chemical 
investigation in the last dozen years and of the diligence of the present compiler, Mr. 
Clark, ,vho bas himself, moreover, done very meritorious work in tho direction of 
specific gravity determinations. 
The work forms an octavo volume of 417 pages in all, and it i~ under cousideration 
whether it may not be well, in view of the intereut of chemists in the table and the 
demand for them, to put the sale copies in the band of a publisher. 
660. "Mi ·cellaneous Collections," Vol. xxxn. This volume is made up of the 
two works last mentioned, in th order, first, Clark's Table of Specific Gravity; second, 
Tuckerman's Bibliography of Spectroscopic Analysis. It forms an octavo volume of 
55 pag . 
661. "Bulletin of the PlJilosopbical Society o(Washington,"Vols. 1x, x. Contain-
ing tbe minutes of the ociety and of the mathematical section for tbe years 1 6, 
1 7, together with the proceedings of tho Baird memorial meeting, held January 11, 
J . 'l'he lrnlletiu for the e two years forms au octavo volume of 376 pages, emuel-
li h d with a pbototype lik nes of Professor Baird. 
66:l. "Mi c llan ons 'ollections," Vol. xxx111. This volume cousists entirely of 
tLo hull tins of tll Pllilo ophical oci ty of Wahington, and is ru::.ule up of No. 513. 
Bull tin, ol. VI for tb · ar 1 :l · No. 5U2, Bulletin, Vol. vn, for tho year 1 4; No. 
(i:3 ·, Bull tin, Vol. V III, for th y ar 1 5, and No. 661, just previously describ ·cl. 
Bnll ti11, ol. 1x, for 1 · ·, and ol. x, for 1 7. Tho following note is append d to 
th· ' u ral h bl f cont nt. on pag 5: '' With this volume ( containing tb la t five 
f th bull in of tb bilo opbical oci ty of Wa biugton) is torminat d 
f th proc , ding in th ri of 1isc llan ous 'ollections. It may 
volum 1, 2 and 3 f th bull tins formed Vol. xx of the Miscella-
n on 'oll c i n · v lum and 5 w r in Vol. xxv of the Miscellaneou 
oll •c i n · anc1 1 tly, volum , 7, , 9, an 10, tog her with tlle Memorial Pro-
·din~. in b n r of l'r ~ . or Baird, ancl < fnll ind x of th whol ten volum , con-
i II th' pr ·n \ I. X.'XIIi of th 1i c Han ou oll ction ." Thi la forms in 
all au ·t· v oluU1e of U!O vageb, ·ith 1:;evci:al wood-cutti and 0110 plate portrait. 
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SMITHSONIAN ANNUAL REPORT, 
654. "Annual Report of the Board of Regents of the Smithsonian Institution," 1885, 
Part n. This second part, being the report of the United States National Museum 
to July, 1885, bas at last Leen received from the Government Printing Office, more 
than a year later than the first part of the report for the same period, which related 
to the operations of the Smithsonian Institution proper. This long-delayed Part II 
consists of five sections: The first being the "Report upon the Condition anil Progress 
of the U. S. National Museum during the half year ending June 30, 1885," by G. 
Brown Goode, assistant director, and occupying the first 54 pages of the work. 
The second, "Reports of the Curators and Acting Curators of the Museum upon the 
Progress of their Work" during the period, occupying pages 55 to 146. The third, 
a "Bibliography of the Museum" cluriug the period, including the publicat,ions of 
the Museum and those of its officers and others relative .to the museum material, and 
occupying pages 149 to 173. The fourth, a "List of Accessions to the Museum" dur-
ing the period, together with descriptive notes and indices, occupying pagef 175 to 
243. The fifth, an appendix, consisting of a very full description of the ' George 
Catlin Indian Gallery in the Museum, with memoir and statistics," by Thomas Don-
aldson, occupying 939 pages, illustrated Ly 142 plates and maps. This historical 
sketch (forming the greater portion of the volume) has proved to be in great popular 
demand, the applications made for it through Members of Congress having been un-
usually numeron.~, so that onr stock of 7,000 copies is already nearly exhausted. The 
whole number of pages of this Part II of the report, including introductory matter 
and indices, is 1,220. If to this be added the illustrations, the aggregate would be 
equal to 1,500 octavo pages. 
657. "Report of Prof. Spencer F. Baird, Secretary of the Smithsonian Institution, 
for the year 1886-'87." This last report of my lamented predecessor forms an 
octavo pamphlet of 27 pages. The volume to contain the above report, with its ac-
companying papers and general appendix, has not yet been set up at the Govern-
ment Printing Office. 
ISSUES OF TIIE NATIONAL MUSEUM. 
655. '' Proc~edings of tbe United States National Museum, Vol. IX, 1886." As 
already stated, this series, though primarily published at tbe expense of too Govern-
ment by the authority of the Interior Department, has heretofore been re-issued by 
the Smithsonian lnstitutiou. The present volnme, completed anrl collected during 
the past year, consists of descriptive papers by James E. Benedict, T. W. Blackiston, 
George II. Boehmer, Charles II. Bollman, E. D. Cope, W. H. Dall, George E. Doering, 
Cbarles L. Edwards, Carl H. Eigenmann, Bart.on W. Evermanu, Fernando Ferari-
Perez, Morton W. Forclyc(I, Elizabeth G. Hughes, David S. Jordan, George N. Law-
rence, John Belknap Marcou, William G. Masyk, George P. Merrill, Richarrl Rathbun, 
Robert Ridgway, John A. Rider, John B. Smith, Rosa Smith, Leonard Steineger, 
Frederick W. Tm , aud John Grant Wells. Tho collection forms an octavo volume 
of 720 pages, inclncliug introduction and index, and is illustrated by 25 plates, of 
which one is a hromo-lithogrnpb. 
565. "Bulletin of the United States National Museum, No. 32." This work is a 
Catalogue of Batrachians and Reptiles of Central America, aud Mexico, by E. D. Cope. 
The systematic catalogue is very largely based on the specimens contained iu the 
National Mnsenm. To each species is added a. list of the localities at which it has 
b en discov rod, together with the name of the discoverer, or, in tho absence of that, 
with the name of the author who is responsible for the correctness of the locality. 
The total number of g nora included in the catalogue is 197, and of species 705, of 
which 135 are Batra.cbian and 570 Reptilians. Tho Bulletin forms a pamphlet of 98 
octavo pages. 
STEREOTYPE PLATES ON IIAND. 
For many year tbe greater portion of tl10 stereotype pfatcs of Smithsonian pub-
lications ba. been stored in Philad •lphi:t, in th fire-proof vault of the Academy of 
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Natural Sciences, generously offered- for that purpose. There having been no saf6 
depository here for them, and m~<lh of the printing having been done in Philadelphia, 
the plates have been allowed to remain there undisturbed. 
As the institution now has suitable afore-rooms entirely fire-proof, and it is fonnd 
that new editions of works can be printed to better advantage in this city, thereby 
avoiding the cost of transportation of the whole editions of publications, it is pro-
posed to bring all these plates together in one depository-the basement of the 
Smithsonian Building. 
It is to be regretted that the ea,rly volumes of '' Smithsonian Contributions to 
Knowledge" were not stereotyped, and thus that it is impossible at the present time 
to reproduce full sets . 
. The plates of the annual reports from 1862 to 1886 (twenty-five years) are in pos-
session of the Institution; and if supplies should be wanted for libraries or individ-
uals, an edition might at any time be ordered by Congress, at the mere cost of paper 
and presR-work. 
.APPENDIX Ilf. 
REPORT UPON INTERNATIONAL EXCHANGES, UNDER THE DIRECTION OJ? 
THE SMITHSONIAN INSTITUTION, POR THE YEAR ~NDING JUNE 30, 1888. 
By J. IT. KIDDER, Curator. 
The business of the exchange office has increased during the year, as shown by the 
following table: 
Packages received .....................•....•••••..•..•.............. 
Packages shipped, domestic ........................................... . 
Paclrnges shipped, foreign . ......................................... _. . . 
1886-'87. 1887-'88. I Increase. 
52,218 
10,294 
41,424 
75, 107 
12, 301 
62,306 
22, 889 
2,007 
20,882 
or over 40 per cent. more packages were ha,ndled tl1an during the previous year. This 
la.rge increase is partly offset by the fact that an nnrnmally large number of the pack-
ages received during the year just passed were single publications and of small size. 
The business of the office is set forth in detail by Exhibit A, hereto appended. 
EXPENSE. 
The expense of the service for the ii.seal year has been $15,113.75, of which sum 
$12,000 were voted by Congress for the support of the "international exchanges 
with foreign conntrics," and $205.75 were refunded l>y the Patent Office, Signal Of-
fice, and a correspoudent in South America, leaving a net deficit of $2,908, which bas 
been paid from the Smithsonian fund. 
The expenditure for the fiscal year 1888-'89 at the present rate, making no allow-
ance for increase in the business of the pffice or iu the pay of its employes, will be 
$16,050. If the amount estimated for )ast October, $15,000, shall be voted by Con-
gress, there will be a deficit at the end of the year of at least $1,050, to be paid by 
the 8mithsonian fund. Considering the probability that the business of the office 
will continue to increase during the next fiscal year, I think it reasonable to expect 
that the deficit will amount to as much as $2,000 by the 30th of June, 1889. 
RE·IMilURSEMENT OF EXPENSES. 
In former years a part of the deficit in the expense of tram1portr,tion has been re-
paid to the Smithsonian Institution by tho different departments antl bureans of the 
Government, to which occasional appropriations have been granted by Congress for 
the purpose. During the past year such payments have been made by the Signal 
Office and Patent Office, but only of a part of their indebtedness, the usual appro-
priations to other bur aus having been omitteu. Tho Institution has, therefore, de-
sisted from s nding bills during the y ar to office of the Nat,ional Government., bal-
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ances against which now stand on its books to the following amounts, on the 30th of 
,June, 1888 : 
Naval Observatory .......••...•.••..........••...........•. .......• •... 
Office of Engineers, U.S. Army .......•.•.......•.••••...••....•.•••••... 
Signal Office, U. S. Army ....•....••....••.........••••. ....•...••. ..... 
Geological Survey ........••...•.....•.•....••••..••..•••••........••••. 
Patent Office .•..•.........•.... • .••..••••..••••..••••.... ......... ••••. 
$94. 70 
16.80 
115. 97 
1,922.25 
112. 25 
Total...... . • • . • . . . . • . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 261. 97 
By the terms of the -pending sundry civil bill for the year ending June 30, 1889, 
the Geological Survey will have an appropriation of $5,000 '' for tho purchase of ne«res-
sary books for the library, and the payment for the transmission of public documents 
through the Smithsonian exchange." Other appropriations of a similar purport are to 
the Signal Office "for expenses " " * of prepaying, printiug, distributing, and 
displaying weather maps, etc., $15,000," and to the War Department ' ' for the trans-
portation of charts and maps to foreign countries through the Smithsonian Iustitn-
tion, $100." By the legislative ancl executive bill'it is proposed to appropriate to the 
Naval Observatory "for payment to the Smithsonian Institution for freight on Ob-
servatory publications sent to foreign countries, $136," and to the Library of Con-
gress "for expenses of exchanging public documents for the publications of foreign 
governments, $1,500." By the same act an indefinite part of an appropriation of'$3,000 
to the Patent Office is "for the purchaPe of books and expenses of transporting pub-
lications of patents issued by the Patent Office to foreign governmeuts," and a simi-
lar appropriation of $2,000 to the Bureau of Education is "for t,he distribution aud 
exchange of educational documents," among other purposes. 
It appears then to have been the intention of Congress th at its specific appropria-
tion for the exchange business shall be supplementecl by special appropriations to 
some of the bureaus and departments of the Government, su that the charge of 5 ceuts 
per pound weight, imposed by the Regents of the Smithsonian 1Institution io 187 , 
may b met by them, 
It is my opinion, ancl I therefore resr ectful ly recommend, that this procedure, 
which l.Jad become necessary at the time of its original adoption l.>y reason of the 
heavy annual expense of the exchanges to the Smithsonian fund, is DO longer ad-
vantageous or conomical and may wisely be discontinued. The average annual 
amount collected in this way between the years 1 78 and 1887 was about $1,650. Al-
lowing for the increased busin ess of later yea.rs $2,000 should be ad<led to the annual 
appropriation for Exchanges. The expen e to the Government would be DO greater 
than H now is, while the ntire co t of the Exchange. would appear in a single ap-
propriation. By the pr s nt s tern the co t of the scrvico is actually larger than ap-
p a.rs in ib p ciuc appropriation for Exchanges, ancl as tbe special appropriatious to 
th differ nt <l partm nts of h overnment vary from year to year, aud ar often 
mitt cl altog tb r, an un rtaiu burden, which can not be accmatAly foreseen, is 
impo d upon th 'mith onian fund. 
CORRE P NDENT . 
ha h en iu r ase<l ,luring th y ar by 1,721 new 
s by cl ath of individuals or di continuanc • of 
----------------------------
I For ij!;n. Dom ti<·. 
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The total number of correspondents is now 10,97:3, claesified as follows: 
J?oreign societies ..•••......................... ..•..... .... ....... -........ . 
Domestic societies ............................ ----~-····-· ...........•••.... 
Foreign individuals ....................•..............••......•............ 
Don1estic individuals ....................................•.....•.... - - ..... . 
105 
4,194 
1,070 
4,153 
1,G56 
Total ...•••.•••••..•••....•......................••••••....•..•.... ~. 10, 973 
GRAND DUCHY OF BADEN, 
The Grand Duchy of Baden was one of the governments which were the first to 
accede to the proposition fol' interuatioual exchanges conveyed hy Professor Henry's 
circular letter dated May 16, 18671 and two cases were shipped to Karlsruhe through 
the Smithsonian agent at Leipzig, on the 13th of June, 1873. After that time ex-
changes with Baden were dfacontinued until the visit of Mr. George H. Boehmer, 
special agent of the Exchange Office and of the National Library, to Europe in 1884. 
Mr. Boehmer succeeded in procuring from the Government of the Grand Duchy a set 
of the s1atutes (Official Gazette) from 1803 to 1885, and the proceedings of the Diet 
since 1849. Continuations of these series were shipped by the Government of Baden in 
Angust, 1887, and in February, 1888, Baden was again added to the list of governments 
receiving official international exchanges. Twenty-fonr boxes were sent thither on 
the 29th of February, 1888, and three sh ipu1ents have been made since that time. 
The number of Governments now taking part with the United States in these of~ 
ficial exchanges is 41, as follows: 
Argentine Republic, 
Anstria, 
Baden, 
Bavaria, 
Belgium, 
Bnenos Ayres, 
Brazil, 
Canada (Ottawa), 
Canada (Toronto), 
Cl..tili, 
Colombia, United States of, 
Denmark, 
France, 
North German Empire, 
England, 
Greece, 
Hayti, 
Holland, 
Hungary,. 
India, 
Italy, 
Japan, 
Mexico, 
New South Wales, 
New Zealand, 
Norway, 
Peru, 
Portugal, 
Prussia, 
Queensland, 
Russia, 
Saxony, 
South Australia, 
Spain, 
Swecfen, 
Switzerland, 
Tasmania: 
Turkey, 
Venezuela: 
Victoria, 
Wurtemberg. 
It will be observed that several of these Governments are provincial or subordinate 
members of an empire, kingdom, or repnblic. 
Of this nnrn ber only seven, to wit, Belgium, Brazil, ItalJ·, Portugal, Servia, Spain, 
and Switzerland, have acccde<l to tho first of the two conventions, based upon a con-
ference of represcn ta Lives of different Governments at Brusself:1 in 1886, and now pend-
ing before tho Senato oftbe United States." 
The .first of the two conventions rcla.tes to the "International Exchange of official 
docnmonh1 and scientific _pnhli cations;" the second, to tho "immediate exchange of 
tl.10 daily officialjournals" oflegislative assemblies. 
To this second convention only six nations besides the United States have acceded, 
Switzerland withdrawing. · 
The.so conventions have been brought about mainly through tlrn active interest of 
th Uovernmeut of Bclgimn iu the success and extension of the international exchange 
system. The history of tbo present agreements is of some interest in tl.Jis connection, 
au<.l ba1:1 beens t forth at 1 ngth by Mr. George II: Boehmer in previous reports (see 
* These conv ntious have been ratifiecl by t he President sin co the end of the fi scal 
y ar, lint.final ratifi cations havo not yet been exchanged by the representatives of 
th conLra.ctin g powPr1-1. 
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especially Secretary's Reports for 1881, 1883, and 1887'). It may be briefly summarized, 
as follows : 
The delegates to the International Geographic Congress, which met at P.aris in 1875, 
who were for the most part the diplomatic representatives of the Go,ernments par-
ticipating, passed a unanimous resolution, on the 12th of August, pledging themselves 
to request their Governments each to establish a bureau of International Exchanges; 
and on the 29th of January, 187G, those delegates who remained in Paris prepared 
a~d signed a set of rules for the management of the exchange business. At this time 
the "Bur'3au des :Echanges" was established in Paris, under the direction of the 
Baron de Vattevill e, and the rules agreed upon by the delegates and issued by this 
bureau were generally accepted by the Governments concerned, but no ratifications 
or other formal and international agreements were exchanged. England and Ger-
many refuse,1 from the first to participate in either conferences or conventions relat-
ing to international exchanges. 
With the hope of bringing about a more formal agreement, which should have the 
force and obligation of a treaty, the Government of Belgiu m called another conference, 
which met at Brussels in ll:380, but, at which the United States was not represented. 
This conference prepared an amen<lecl agreement for futu re consideration. 
In the year 1883 (April 10) there was another, more formal, conference at Brussels, 
at which this conntry was represented by Mr. Nicholas Fish, the United States min-
ister resident. By this conference the articles prepared by the meeting of 1880 were 
revi sed and further amen<le<l. At the instance of France the exchange bureaus were 
relieved from the duty of collecting official publications from the several depart-
mental offices for transmission. The article , as amended, were agreed t o by the rcp-
resentati ve of the United States. A second spec ia l agreement was also drawn np, 
providing for tho immediate transmission of parliamentary journals, annals, an<l pnh-
lic documents, which the representative of the United Stat<-'s refused to sig11. A 
protocol, signed by all the powers repreRented, stated the pnrpose 0f t he proposed 
conventions to be (1) the collection in.to a national l ibrary of each country of <ill 
official publicat ions of ev ry other; aud (2) as manv literary, scientific, and art 
publications a tbe bureaus could procure. • 
The article agreed upon i.n 18 :3 w re signed at a third Brussels conference in 1 G, 
c:1,nd on this occa ion the repre entativ of the United. tate8, Mr. Lambert Tree, the 
m10ister r i<lent, sign cl th addit ional convention providing for the immediate 
tran mis ion of parliam utary daily journals, Ptc., which Lis predecessor had rej •cted 
in 1 3. At this time Franco declined to participate furth er in the con fcrences, Eng-
land and G rmany still ll rsi ting in th ir refusal. As already stated, ouly seven 
Gov rum nt be ides the nit c1 State have acceded to the general convention for 
int rnational excbang , and only six to the sp cial agre •ment for the immecliate 
xchaug of the daily jonroals of legislativ as emblies. With the thirty-four tb<·r 
Gov rnmeut which tak part iu the int rntttional official exchang s this fricnclly 
c mm re will pr bab]y coutinue iu the future a it ha in th pa t, npou the ba,.is of 
mutual agr m ut b tw <•n 1h parti cone rn d, but without the sanction or com-
pol ion f tr at bli tion . 
Th prin ipal a<lvantag a· ruing from tbf' veral confer nces and convent ions 
ha U<' n th labli. Lm ut of a ertain uniformity of proceunr in tb transact i ns 
ftb xchancr ho in by th acr nt,· of th connlrics interested. 
Tb h m elv d no prnmi, c any d finit improv mcnt in th pm cnt 
in ofvi w b Id bytb 'mi b,ooian Institntion, tho main t ipu-
lation for v. hich i b cont nd d not ba,·ing b n r taiue<l in the agr m nt now 
und r n. icl ration. Tb ar • a stat <1 b Prof< or JI ury ( ·ir ·ulnr 1 tt r <l, t <l 
fay H; I i) and by ro~ ·or Bai rel (l tt r to B, ron d Vattcvill , elated F brnary 
I , ) that n b x bang arr •ncy hall (1) fnrni h an aunnal Ii t of all tit ofli-
·ial publica i n fit vnnm ut an<l (2), hall har/1' i b elf with lh coll tion and 
forw, rling f II b pol licati n . 'I h . p provi ion app ar d iu th f 
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1875, the authorship of which is attributed principally to the representatives of 
France; were stricken out of the amended articles considered in 1883 at the in-
stance of France ; and in 1886 that Government declined to take further part in the 
conference. 
It is, in fact, scarcely possible for the exchange offices of most foreign countries to 
procure all of the official publications of their Governments for exchange purposes, 
the publishing arrangements of the governmental departments being for the most 
part quite separate and distinct from one another, and there being no law, except in 
the United. States and Belgium, requiring th~m tofnrnish copies for this purpose. It 
is indee(l extremely difficult even for the exchange agent of a Goverment to ascer-
tain what the official pnblicatio1:s of the different departments and bureaus are. 
The text of the two conventions as fiually agreed to by the conference of 1886 is 
presented herewith as Exhibit B. 
During the past year some unusual pains have been taken in the efforts to increase 
the number of official publications received from foreign countries, it appearmg that 
the United States Government now sends out :ibont twenty times as many packages 
to other Governmen 1s as it receives from them, and that this disproportion bas.been 
annually on the increase for several year_s past. (See Exhibit C.) With some diffi-
culty and at the cost of much correspondence a list, still not complete, of French 
official publications bas been compiled, containing four hundred and twenty-one titles. 
Of these the library of the Smithsonian Institution received. during the calendar 
year 1 87 thirty-nine titles and the Nn.tional Library forty-one titles. 
During the fiscal year 1887-'88 three shipments were received from the French Bu-
reau des .£changes, on the 6th of June and the 8th of December, 1887, and the 12th of 
April, 1888, containing nine official packages for the Library of Congress. The num-
uer of titles coutain din these nine packages can not now be precisely stated, but 
was probably not greater than that received dnriug the calendar year. 
On the otli er Jrnnd, there were four shipments of official publications to France 
from this country during the fiscal year, containing seven hundred and sixty-three 
packages of official publications. 
What bas just been said relates only to the international exchange of officialpublica-· 
tious, intended for the national libraries of the Go\fernmer:.ts p3rticipating. By far 
the larger part of all of the business of this office is actually governmental business, 
a considerable proportion of the so-called "literary and scientific" exchangE:s being 
really an exchange of official publications between the bureaus or official subdivis-
ions of the different Governments, for the benefit of the bureau libraries, and not for 
that of central or national libraries, as contemplated by the international agreements 
already referred to (Exhibit B). -1t 
Most of the foreign Gov~rnment bureaus, and of our own as wAll, desire to enrich 
their individual libraries, ~n<l do not regard the deposit of one set of the publications 
'* 'These publications are as strictly a part of the '' official or governmental "ex-
cbang s as are those provided for by the resolution of Congress granting fifty copies for 
foreign national libraries. While, therefore, long usage has sanctioned the designations 
"literary and scientific" and" official," in the sens, explained above, I thiuk that in 
the interel:!t of convenience and intelligibility, hereafter it will be better to express 
simply the distinction which really exists1 namely, that between the official and un-
official exchanges, by the adjections " governmental" and "miscellaneous ; " meaning 
by the form r all publications sc?t or received by the Government or its bureaus, and 
by the latter all others. The publications of the Smithsonian Institution, which 
are partly "governmental" and. partly "miscellaneous," although d-ivided so far as 
the exchano-e records and statistics arc concerned, are accounted for as a wbole by 
th office routin of the In titnt10n. I am not aware of any other office or organiza-
tion who e publications would not fall wholly within one or the other of these 
classes. 
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of other countries in the national library as an equivalent for some forty copies of their 
own publications. 
If the clauses pr_oposed by the Paris conference of 1875, and a.lways urged by the 
Smithsonian Institution, requiring the preparation and exchange of annual lists of 
all official publications, and that all of those named in the lists should be furnished 
to each of the contracting parties, had been retained in the convention of 1886, and if 
the convention could be faithfully executed, an effective remedy fortheshortcomings 
already indicated might have been found. The opposition of some of the Governments 
participating in the conferences however (notably France and Switzerland), and 
the final withdrawal of France and continued indifference of England and Germany, 
have made this remedy impossible. Something has been done during the past year, 
by perservering correspondence, and more may doubtless be effected hereafter in the 
same way, but the most promising plan yet tried has been the employment of a 
special agent to visit the European (as the most important) Government offices, and 
excite there an interest in the subject ·by personal explanation and argument. Mr, 
George H. Boehmer, of this office, was employed in this way in 1884, as bas been already 
stated, with the result of much larger receipts than have been shown by any ono 
year before or since. After Mr. Boehmer's return, however, the temporary interest 
which his mission had excited rapidly weakened. Many sets of publications which 
had been freely promised him (notably a complete set of the publications of t,he 
British Government) have not been sent, mainly because of indifference, and of the 
considerable labor and time required for preparing the sets for shipment. 
It is not only foreign Governments, however, which show shortcorniugs in this 
matter. According to Hickox' monthly catalogue of Government publications, there 
were issued by the National Government and its bureaus, dnring the :first six months 
of the year 1 88, about eleven hundred separate titles, not considering sin_gle laws 
or articles forming parts .of reports as distinct publications. Whifo it is not possi-
ble until the volumes of Executive Documents, Miscellaneous Documents, .and Re-
ports have been :finally collected and bound, to state precisely the number of Repa· 
rate volumes as finally distributed, it is safe to say that the total number for the six 
months was greatly in excess of the number of titles furnish ed for official e-~chaJJges. 
Of all the Executive Departments, for example, only the Light-Honse Board and the 
Signal Office furnished a part of their publications for this purpose. 
The total number of separate titles furnished by the Public Printer during the six 
months· for which this comparison is drawn was two hundred aml ninety-five, iuclnd-
ing a onsiderable number of Army orders, reports of contested-election cases, and 
other matter not of a kind most valuable to foreign libraries. Such a comparison a 
thi can, however, only be regarded as illu trative, since the pnl>lications fnrm heel 
by the Public Printer are,. lways at lea ta year old at the time of distribntion. 
The re olution of Congres , pa ed Jnly 25, 1 6 , directi1w that fifty copies of v ,rr 
ov rnm nt publi •ati n and v r. publication i ued under the direction of th Gov-
roment, shall be plac d at the di po al of the joint committee or Congr on the Li-
brary for h purpo of tu internati nal exclianaes, is sufficiently mandatory in its 
pr vi, ion , but, as above stat d, h •. n ver b n fully carried out. Effort hav be ·u 
1 d from im to tim by th ecr tar of the mithsoJ1ian In titntiou and th Libra-
rian f ongr. ,with th,. i t:n andsupportofthc, tat Dcpartm ntandofm Ill· 
l r.· f b th brc n b,. of on"'r • .. , whi h hav h en fi t forth at ]eugth in th r port 
x ban ' tacb cl t th , , r ,tar ' reports for 1 G and 1 7. I . m pl a, eel to 
11 t r p rt tlia ipts from the Pnhlic Print r dnrin~ tbe last sL montl1 
b f: r a th fc lJ . h rt of th fnll and •omplrt distrilmti n coot mplat d 
· b id 1 in ·r• ov r the nnrnlwr of title, r<' eiv cl and hi1 p d 
'fb lnfi II i. r ·iled in Exhibit I, h r to up-
it i no a y t " t clat, for complf't~ Ji, t of th ofli ial 
inC'I' tlw~· h: ,.,. nc t to 111r know! .cl"" h n 1 roncrht 
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together iu a single catalogue by any government. Such lists are now in course of 
preparation by this office; and in April last a special card catalogue was begun of the 
titles of all foreign official publications which passed through the exchange office, so 
tha~ by the end of another year it will be possible to state with some certainty which 
official publications each governmeut gives to the international exchanges and which 
it withholds. 
EFFICIENCY OF THE SERVICE. 
Upon assuming general control of the office (March 19, 1888), { found that complaints 
and criticisms of the efficiency of the exchange system by individuals, societies, and 
Government bureaus were not infrequent. In some instances packages from abroad, 
notification of the shipment of which Lad been long ago received, had not been de-
livered; in others, packages sent hence had failed to reach their destination or had 
been unreasonably delayed. Every such complaint has been promptly and diligently 
followed up by correspondence, witli the result, in all but three instances thus far, 
of tracing the missing package aud explaining the delay. It bas happened, rather 
surprisingly often, that the receipt of the complaining correspondent for the package 
he writes of is on file in this office, having been sigued by some assistant in bis ab-
sence, or by himself and forgotten. In the three cases not yet settled no _reply has 
yet been received from the distributing agencies to which inquiries have been ad-
dressed. 
The fact remains, however, that there have been and are still too many and too great 
delays iu the transmission of exchauge matter from its place of shipment to its des-
tinatiou, and for this state of things there are several reasons. 
In the first place, delays occur in this office in forwarding packa,ges addressed to 
countries which receive and send bnt few publications (such as Hawaii, Hayti, a11d 
many of the C,.3ntral American republics), until a sufficient number ba.s accumulated 
to :fill oue of the ordinary boxes. If tliesc packages should be forwarded as soon as 
they are received the expense would be greater than tho resources of the exchange 
service could bear. But the most serious delays occur in the exchange bureaus of 
other co11utries. For example, in a recent experimental shipment to London, Leip-
zig, aud Paris, the boxes having been shipped on the same day and accompanied by 
letters asking for im1uediate aclrnowledgmeuts, the agents of the Smithsonian Insti-
tntion at Londou an<l Leipzig reported receipt in fourteeu and fifteen days, rf]spect-
ively, an<l the Burean des Echaugcs at Paris in forty days. Corniignwents frequently 
remain in the hands of foreign agencies for several mouths before being forwarded, 
while their consignees, ba,viug received prompt notice of their shipment from the con-
signor, very natura.lly regard such delays as unreasonable and unnecessary. Delays 
of this sort are, of conrse, quite beyond the control of the Smithsonitn Institution, 
which can do nothiug to remedy them otlierwise than by correspondence and per-
suasion. Every such case is followed up as soou as brought to the I1otice of the of-
fice. and I fancy that I cau already perceive some improvement in the promptness of 
shipment and some increased interest ju the subject on the part of foreign corre-
spondents. 
Another occasional cause of delay arises from the fact that the Smithsonian Institu-
tion continues to be indebted to the generosii,y aud public spirit of most of the ocean 
st •am-ship lines for free transportation of its exchange boxes, as it has been for many 
;yo:trs past. The list of transportatiou compauies au<l b 11siness firms which continue 
to extend this valuable privilege bas undergone no change since its publication in 
the report for 1886-' 7, and is reproduceo. as Exhibit E, hereto annexed. It naturally 
and neces arily follows from this relation uetween the exchange service and the 
transportatiou companies tbat boxes bearing the Smithsonian mark are shipped,- for 
th most pa.rt, l,y slow freight, aud arc subject to delays at times when paid freight 
1 offer ,1 in • ce~ of the capacity of the steamers. Under special circumstances the 
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delay may become considerable, as, for instance, in the case of steamers from Naples, 
which have been hard pressed for space ori account of the use of some of them as 
transports in the military operations of the Italian G<1vernrnent in Africa last year, 
when boxes shipped by the exchange office at Rome on December 1, 1887, were re-
ceived in Washington on the 9th of April, 1888, having been detained meanwhile at 
Naples in the warehouses of the steam-ship company. At this writing boxes the 
shipment of which from Rome \Yas announced more than four months ago have not 
yet been received. Delays of this sort are also beyond the control of the Smithson-
ian Institution, and will be likely to recur so long as the Institution continues to be 
unable to pay for its freight in the same way as other shippers. 
With a view to doing away with this last-named cause of delay and to establishing 
the transportation service of the international exchanges upon an assured business 
basis an estimate of the probable annual cost of the service was drawn up last May, 
. based upon the usual ocean steam-ship charges and the average amount of freight 
which may lie expected to be forwarded yearly to each country. The sum estimated 
was $27,050, which ~' OU presented to Congress as an amended estimate, through the 
honorable Secretary of the Treasury, on the 31st of May last, but which has not yet 
been acted upon. 
So far -as my own observations extend, and, as I have every mason to believe, for a. 
considerable time previous to my appointment, no avoidable delay bas occurred 
either in the Smithsonian exchange bureau or in the offices of its paid agents at Lon-
don and Leipzig. The quantity au<l frequency of shipments to and receipts from the 
different countries concerned in the international exchanges are set forth as Exhibit 
I!', presented herewith. 
But few changes in the routine have been made during the year. Since last March 
a printed card has been placed in each outgoiu g package, stating the date of its 
shipment from the Smithsonian Institution, and requesting that any unusual delay 
in its receipt be promptly reported. On the 1st of June the shipping office was sep-
arated from the receiving office with the result of a consh1erable economy of time and 
labor. Two circulars ha Ye been issued during the year; one on March 2, requesting 
the bureaus of the National Government to correct and complete their list of publi-
cations prepared in response to a circular issued in the previous year, and described 
in the annual report upon international exchanges for the year ending June 30: 1 7; 
the other on May 31, requesting an expression of opinion from all the bureaus and 
offices of the National Government, as to the advantage to their business of increased 
speed in transmitting their publications. Both circnlu,rs were very generally an were<l 
and have been the mean of procnring valuable information for use in the future. 
I take pl a.sure in being able to bear witness to the faithfulness and efficiency of 
tlie mplo es in the exchange office. Although the greater part of them receive a 
le omp n a,tion than mployes in other offices of the Go,·ernment, antl tho duties 
whi h th yr rform ar b thlaboriou and re ponsiblo, the business oftlrn offic ha 
not at any tim b u in arr ar , nor ha any employe incurrecl censure for misconduct 
r n 1 ct. Tb £ r ign ag nci s of the xchang ervic , conducted by M rs. Will-
iam W l y n at London ancl by Dr. Felix Pliigel at Leipzig, are also in ev ry 
way a. llifactory as r gards vromptn ss a4d efllcieucy-. 
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EXHIBIT A. 
Transactions of the exchange o.(fice of the Bpiilhsonian Inst-itution dm·ing the fiscal year 
1887-'8::l . 
;;; ..; ..; h Q) Q) h 
~ 
..0 ...; p p f-< s <l) i3 i3 f-< o:! ,.Q ell ::s 
~ .G ::s -25 
p Q) Q) ::s f-< 8 ~ a5 bt .s p. Q ::s ..0 f-< ::s ::s p. Q 0 Q) o:! Q) cil p. ::s 0 , ::: 
<tl 
Q) 
0 z A ~ f;<,i ~ <tl ~ ~ f:-l ~ w 
---------- ---- - - -- - - -- - - ----~-
Number of packages 
2,045 4,415 9, 68y,845 3,120 11, ]84 6,281 75, 107 received ......... · .... 17, 974 3,985 1,056 10, 6411, 875 
Weiglit of packages 
13,060 13, 958 9, 126 8,089 l], 197 6,215 18,415 22,567 149,630 recei,cd ............. 21,506 3,190 15, 920 6, 385 
Entries made: 
]foreign ..... ..... ... 4,412 5,702 1, 17P. 1,536 1,794 2,366 4,086 2,850 2,858 2,050 2,074 9,242 40,148 
Domestic ... · · ···--· 4,484 1,834 604 2,338 698 I, 690 3, b86 1,404 2,766 I, 400 2,474 812 23,510 
Ledger accounts: 
ForC'ign societies ... . 4,159 .......... ....... ...... ... . ..... . ...... ........ --·- ·· . .... . ...... ·--- -- ----- - 4,194 
Domestic societies .. . , !J70 ------ ..... ------ -- -- -- --- ·- ---- ----·- ....... ---- · ------ -----· 1,070 
Foreign individuals. 3,237 .... . --- - ------ ·----- ·· ··- ----- ... .. ... ........ 4,153 
Domestic imlividuals 1,195 --·- ----· --·-· -- --· · ..... ..... ....... ·----- 1,556 
DomeRtic packages 
sent ....... ...... . .. 2,242 917 302 ], 179 559 845 1,793 702 1,383 700 1,237 442 12,301 
Invoices wl"itleD . ..... ·----- 1,864 840 744 847 555 925 1,159 605 725 1,365 3,896 13,525 
Cases shippc<l abroad 43 63 38 63 28 19 32 81 43 20 86 147 663 
Acknowledgments re-
corued: 
l!'oroign ....... .... 731 849 383 ], 171 769 l, 061 612 (i07 341 443 584 419 7,970 
Domestic .. ..... .. . 318 418 495 207 428 405 206 378 400 670 570 313 4, 808 
Letters recorded ...... 81 83 77 !Jl 92 85 10a 91 72 80 6!) 138 1,062 
Letters written . . .... . 12!) 93 130 169 130 92 8!) 137 26G !)2 247 2301 1,804 
EXHIBIT B. 
CONVENTION CONCEUNING 'fllE INTERNATIONAL EXCHANGES lfOR OJ!'l!'ICIAL DOCU-
MENTS AND SCIENTll<'IC AND LITERARY PUBL10ATIONS. 
[Trnllslation from tho French.] 
The Presi<.leut of the United States of America, His Majesty the King of the BC'l-
gians, His Majesty the Emperor of Brazil, Her Majesty the Queen Regent of Spain, 
His Majesty the King of Italy, His Majesty the King of Portugal aud of theAlgarves, 
His Majesty tho King of Servia, the Pederal Council of the Swiss Confederation, de-
sirin.!{ to estal.>lisli, on the oasis adopted by tho conference which met at BrnsRels from 
the 10th to the 14th April, 1883, a system of international exchanges of the official 
documents and of tho scientific and literary publications of their respective States, 
have appointe<l. for their plenipotentiaries, to wit: 
The President of the United States of America, Mr. Lambert Tree, minister resident 
of tho United , tates of America at Brussels, His Majesty the King of tbe Belgians, 
the Prince de Caramao, his rninister of foreign affairs an<l. the Chevalier de Moreau, 
bi minister of agriculture, industry, and public works, 
Hi Majesty tho Emperor of Brazil, the Count de Villeneuve, his envoy extraordi-
nary and mini ter pl nipotentiary near His Majesty the King of th'l3 Bel~ians, 
Her Majesty the ue n Regent of Spain, Mr. de Tavira, charge cl'~ffaires ad in-
terim of pain. at Bruss ls, 
His Maj sty,·tuo King of Italy, tho M,trquis Maffei, bis nvoy extraordinary and 
miuister plenipotentiary near Hi Majesty the King of the Belgians, 
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His Majesty the King of Portugal and of the Algarves, the Baron de Sant'Anna, 
env:)y extraordinary and minister plenipotentiary of His Very Faithful Majesty, 
His Majesty the King of Servia, Mr. Marinovitch, bis envoy extraordinary and 
minister plenipotenLiary uear His Majesty the King of the Belgians, 
The Federal Council of the Swiss Coufederation, Mr. Rivier, its special plenipoten• 
tiary, 
Who, after having commun icated between themselves their full powers, which ar6 
found in good and due form, have agreed upon the following articles : 
ARTICLE I. There shall be established iu each of the contn1,cting states, a bureau 
'Charged with the duty of the exchanges. 
ART. II. The publications which the contracting states agree to exchange are the 
following: 
1st. The official documents, parliamentary and administrative, which are published 
fo the country of their origin. 
~2nu. The works executed 1.,y order aod at the expense of the Govern rneut. 
A.in. III. Each bureau shall cause to be priuted a list of the publications that it is 
·able to place at the disposal of the contracting states. 
Thie list shall be corrected and completed each year and regularly addressed to all 
the. bureaus of exchange. 
AHT. IV. The bureaus of exchange will arrange between themselves the number of 
copies which they may be able eventually to demand and furnish. 
AHT. V. 'rbe transmission shall be made directly from uureau to bureau. Uniform 
models and formulas will be adopted for the memoranda of the contents of the cases, 
as well as for all the administrative correspondence, requests, acknowledgments of 
roception, etc. 
ART. VI. For exterior transmissions, each state assumes the expense of packing and 
transporta,tion to the place of destination. Nevertheless when the transmissions 
shall ue made by sea, special arrangements will regulat,e the share of each state in 
the expen e of transportation. 
ART. VII. 'l'he bureaus of exchange will serve, in an official capacity, as interme-
diaries between the 1 arued bodies and literary anu scientific societies, etc., * * · " 
of the contracting states for the reception and transmission of their publications. 
It remains, hcwover, well understood that, in such case, the duty of the bureaus 
of exchange will be confined to the free transruission of the works exchanged, and 
that these bureau will not iu any m:.:.mrn!' take the initiative to bring about the 
e tabli , bment of tmch relation 1;, 
ART. VIII. Tb provision apply only to the documents and works publi hed after 
th date of the pre n t con v ntiou. 
ART. IX. The stat . whi h ,have not taken part in the present convention are ad· 
mitt d to aclher to it on their reque t. 
'l'hi adh ·ion will b n tified diplomatically to the Belgian Government, and by 
that ov rnm nt to all th otb r ignatory stat s. 
A1n. X. Th pr nt couY ·ntion will b ratified and the rntifications will b x-
·liang t ra ·l a. o n as pra. ·ticablo. I is conclnd d for ten years fr m th <lay 
of tb '· ·ban y of ra iii ·ati n , and it w1ll r µmin in fore b ,yoocl that time, o long 
a f tb 'ov rnment shall not have d lared ix months in aclvan that it re-
p ctiv pl oipotentiarie hav signed it, ancl hav tb re-
th 15th of March, 1 6. 
[ 1'AL.] Jo 1~ I . DE TAVIRA. 
[.EAL.] 1An·1u. 
U. ( . g L.] HAH ,' 'A. 
I::. [ "BAL.] 
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CONVENTION FOR ASSURING THE IMMEDIATE EXCHANGE OF THE OFFICIAL JOURNAL, 
AS WELL AS OF THE PARLIAMENTARY ANNALS AND DOCUMENTS. 
[Translation from the French.J 
The President of the United States of America, His Majesty the King· of the Bel-
gians, His Majesty the Emperor of Brazil, Her Majesty the Queen Regent of Spain, 
His MaJesty the King of ItaJy, His Majesty the King of Portugal and of the Algarves, 
His Majesty the King of Servi a, desiring to assure the immediate exchange of the Of-
ficial Journal, as well as of the parliamentary annals and documents of their resp3ct-
i ve states, have named as their plenipotentiaries, to wit: 
The President of the United States of America, Mr. Lambert Tree, minister resi-
dent of the United States of America at Brussels, 
His Majesty the King of the Belgians, the Prince de Cara.man, his minister of foreign 
affairs, and the Chevalier de Moreau, his minister of-agriculture, industry, and public 
works, 
His Majesty the Emperor of Brazil, the Count de Villeneuve, his envoy extraordi-
nary and minister plenipotentiary near His Majesty the King of the Belgians, 
Her Majesty the Queen Regent of Spain, Mr. de Tavira, charge d'a.tfaires ad interim 
of Spain, at Brussels, 
His Majesty the King of Italy, the Marquis Maffei, bis envoy extraordinary and 
minister plenipotentiary near His Majesty the King of the Belgians, 
His Majesty the King of Portugal and of the AJgarves, the Baron de Sant'Anna, 
envoy ext,raordiua.ry and minister plenipotentiary of His Very Faithful Majesty, 
Hi!:! Majesty the King of Servia, Mr. Mariuovitch, his envoy extraorrlinary and 
minister plenipotentiary near His Majesty the King of the Belgians, 
Who, after having communicated between themselves their full powers, found in 
good and due form, have agreed upon the following articles: 
ARTICLJ~ I. Independently of the obligations which result from article 2 of the Gen-
eral Convention of this day, relative to the exchange of official documents and of 
scientific and literary publications, the respective Governments undertake to have 
transmitted to the legislative chambers of each contracting State, as fast as their 
publicatiou, a copy of the official journal, as well as of the parliamentary annals and 
documents which are given publicity. 
ART. II. The States which have not taken part in the present Convention are ad-
mitted to adhere thereto on their request. 
Thi. adhesion will be notified diplomatically to the Belgian Government, and by 
that Government to all the other signatory States. 
ART. III. 'rhe present Convention will be ratified, and the ratifications will be ex-
changed itt BrusselR as soon as practicable. It is concluded for ten years from the day 
of the exchange of the ratifications, aud it will remain in force beyond that time, so 
long as one of the Governments shall not have decla1·ed six months in advance that it 
renounces it. 
In witness whereof, the respective Plenipotentiaries have signed it, and have there-
unto affixed their seals. · 
Done at Brussels, iu seven copies, the 15th of March, 1886. 
LA::\1BF:RT TREE. [SEAL.] Jost MA. Dir, TAVIRA. 
PRINCJ<: DE CARAMAN. [ SEAL.] MAFFEI. 
CHEVALIER DE MOREAU. [ EAL.] BARON DE SANT'ANNA. 
COMTE DE VILLENEUVE. [SEAL.] I. MARINOVITCH. 
Exmnrr C. 
OFFICIAL GOVERNMENT EXCHANGES. 
[SEAL.] 
[SEAL.] 
[SEAL.] 
[SEAL.j 
During tho year ending June 30, 188 , the number of packages sent abroad to those 
Governm uts participating in the Government exchanges was 361445. 
II. Mi~. 142--
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The numlier of packages received during the same time (besides 13 boxes of book 
purchased by the Library of Congress in England) was 1,530, as follows: 
From Austria...... . . . . . . • • . . • • . . . 219 From Italy . • • • • • . . . • . • . . . • . . . . . . . 164 
From France............ . . . . . . . . . 9 From Norway · .•. - • . . . . . . . • • . • . . . • 2 
From Great Britain............... 2 From Sweden •••••• •••••• •..• •... ao 
From Germany ........ ___ ........ 1,104 
1,530 
EXHIBIT D. 
A R~SOLUTION TO CARRY INTO EFFECT THE RESOLUTION APPROVED MARCH 2, 1867, 
PROVIDING FOR THE EXCHANGE OF CERTAIN PUBLIC DOCUMENTS. (No. 72.) 
Resolved by the Senate and House· of Representatives of the United States in Congres 
a11sembled, That the Congressional Printer, whenever he shall be so directed by the 
Joint Committee on the Library, be, and he hernby is, directed to print fifty copies, 
in addition to the regular number, of all documents hereafter printed by order of 
either house of Congress, or by order of any Department or Bureau of the Govern-
ment; and whenever he shall be so directed by the Joint Committee on the Library 
one hundred copies additional of all documents ordered to be printed, in excess of 
the usual number, said fift,y or one hundred copies to be delivArecl to the Libr3'.rian of 
Congress, to be exchanged, under the direction of the Joint Corurnittee on the Library, 
as provided by the joint re olution approved March 2, 1867. 
SEC. 2. And be it fiirlherresolved, That fifty copies of each publication printed under 
the uirection of any Department or Bureau of the Government, whether at the Cc!u· 
gressional Priut.ing OJlice or elsewhere, shall be vlaced at the disposal of the Jowt 
Committee on the Library, to carry out the provision of said resolution. 
Passed July 25, 1 68. 
EXIIIBIT E. 
LI T OF STEAM-SHIP OMPANIF.S AND OTHERS GRANTING TO TUE SMITHSONIAN L~-
TIT TION FREE TRANSPORTATION FOR ITS BOXES AND PACKAGES, DURING TllEB 
YEAR ENDING JUNE 30, 1 
rnon 11. Brown & o., agents), New York. 
mpan (Kuohardt & Co., agents), New York. 
ork. 
rk. 
mp ny (II. Caza.ux, a.g nt), New Y rk, 
•, York. 
, York. 
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North German Lloyd (agents, Oelrichs & Co., New York; A. Schumacher & Co., 
Baltimore). 
Pacific Mail Steam·ship Company, New York. 
Panama Railroad Company, New York. 
Red Star Line (Peter Wright & Sons, agents), Philadelphia and New York. 
White Cross Line of Antwerp (E,unch, Edye & Co., agents); New York. 
Wilson & Asmus, New York. • 
EXHIBIT F. 
SHIPMENT8 AND RECEIPTS BY INTlmNATlONAL EXCHANGE DURING THE YEAR ENDI~G 
JUNE 30, l t,88. 
Country. 
Shipmen ts. R eceipt,s. 
1---~---- ---- ----
No.of 
cases. 
No.of 
ship· 
rueuts. 
No.of 
cases. 
No. of 
11bip· 
rnents. 
-------·--------------- ------ ---- ----
Algeria* .. . .............. . . ...... . ..........•. .. . ......... ... 
..c\.rgentino Republic . ...... ; ...................•......... . .... 
Au11ti-ia·llungaryt ......•..... . .•.. . ...•.....•......... ; ..... 
llaclent .• ................•...•........................ . .. . -.. 
Bavariat ..................•....................... ........... 
Belgium ............ ..•••...•.......•..... . ......•. . ........ . 
Brazil. ... . .......................... .. .•........... ... ...... . 
British Guiana •.•.•.............••...... . ..... . ......... 
Buenos Ayres .. .................. . .....•.............. .. . . .. 
Canada .......................................... .•. .... . .... 
Cape of Goo<l Hope ...............•...... . ................... 
Chili .............•..•.............. .. .....•................. . 
China ....•........•...•..•....•..........• .•.•..•....... ... . 
Colombia (United States of) ... . ..................•......... 
Costa Rica ................... ...... ... . ....... ..... ....... . . 
Cuba ...... ........ .. ............ . .............. . .... . .... . . . 
Denmark . . .......••..................................... . .. 
Dutch Guiaua .• .........••..... .••••.•••..•.......•.. .. ..... 
Ecuauor .........................................•.. .... ..... . 
Egypt .......... •••. . ......... .............•.... . ............ 
France .•.••• . ....•....................•...........•....... · .. . 
Germany .. .. .. .......... . ............... . .... ....... . ...... .. _ 
Gr ,~t Britain a n<l Ireland (iucluding LIJO colonies not men· 
tioned separately) . ..... .. .............. .. ................ _ 
Greece .. ............................... .. ........ . .......... . 
Guatemala . ................................................. . 
Ilayti. .... ... .....•........ .. - -.....•....................... . 
Indiat .....•.............................. . ........... .... . . . 
Italy ............. . ..•.. .. . .. .................... ....•. ...... 
Jamaica ............ · ... .. ... .. .............................. . 
Japan .....................•.......•............ ... ........... 
Liberia ............... .... ............ ..........•.... ....... . 
Mexico ...••......•••••.•.........•. . .•........••• . .... •• . .. . 
N ctherlan,ls .....................•. . .. .. ..............•..... 
New outh ,val st .•. .... .•.............•.....•. ...... .... . . 
... ew Zealand§ .••........•.........• .. ...........•. •••... ..... 
Norway ..•..• •. ..•.....••.......•... ... ••• • ..•.•............ . 
Peru .•••....•...•.. ,., .•... •.... ...............•.•........... 
11 
3G 
26 
4 
19 
11 
I 
4 
15 
8 
. 2 
1 
2 
10 
1 
2 
59 
7G 
96 
5 
1 
4 
11 
33 
1 
18 
2 
13 
14 
10 
JO 
11 
6 
1 
8 
21 
3 .•••.• . .... •••••..•• 
4 
l:l 
8 
11 
8 
2 
3 
1 
8 ·•••• • ·••· .• ... •. .. . 
2 
5 ·· · • ·•·•• · .• ... •. .•• 
1 
2 .•• •• •.. •. . ••••• . .•. 
8 
1 .... .. ... . ......... . 
1 ·· ···· · · · · ......... . 
2 . ••··••••• ·• •·•••••• 
2) 
2'.l 
28 
7 
55 
51 
2 
17 
32 
5 . •·· ··· • .... .......• 
1 
4 
8 . ·•······· .••• • • .•.• 
13 13 5 
1 
!) ·• •·••••• • ·••••• ·• •• 
2 .. ...••••...•......• 
7 
3 
2 
7 . ·•·•••••• ·• • •• ••••• 
8 1 
6 .••••••••••••••••••• 
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SHIPMENTS AND RECEIPTS BY INTERNATIONAL EXCHANGE DURING THE YEAR ENDING 
JUNE 30, 18~8-Continued. 
Country. 
Shipments. 
No.of 
cases. 
No.of 
ship-
ments. 
Receipts. 
No.of 
cases. 
No. of 
ship-
ments. 
-----------------------1----1---- -------
Polynesia .... ..... .. ............ . ........................... . 
Port.u~al. ............................... . ................ ... . 
Prussiat .. ......................................... ... . ..... . 
Queensland§ . ..................... . ........................ .. 
Russia ..................................................... . 
Saxonyt ..................................................... . 
South Australia§ ........................................... . 
Spain ...................................................... .. 
Sweden§ .................................................... . 
Switzerlandt ................................................ . 
'.l'asmania§ ................................................. . 
Trinidad ................... ................................. . 
Turkey .................................................... . 
Uruguay ................................................... . 
Venezuela . ................................................. . 
Victoria§ ......................................... ......... .. 
,vu, tern bergt .................... . .......................... . 
8 
4 
8 
26 
4 
7 
8 
15 
19 
5 
I 
5 
2 
6 
9 
4 
663 
1 ................... . 
6 
4 
7 ........... ........ . 
12 8 ' 
4 ... ................ . 
7 ................... . 
7 ........... ....... .. 
9 
9 ..... ..... . ....... .. 
5 ............ ...... .. 
1 .......... ......... . 
5 
2 ................... . 
6 ................ .. .. 
4 ....... ........... .. 
359 160 73 
* Returns macle tbrouith French Exchange :Bureau. 
t Returns inclucled under Germany. 
f Returns includecl under Great .Britain and a portion received directly by mail. 
§ Returns received directly by mail (a small number of parcels). 
APPENDIX IV. 
CIRCULARS RESPECTING PERIODICALS. 
CIRCULAR TO THE CURATORS OF THE U. S. NATIONAL MUSEUM, 
MARCH 19, 1887. 
DEAR SIR: It is my desire to ohtain from you (1) a list of those periodicals, whether 
transactions of societies or other~ise, which you deem most nearly indispensable to 
your own department. 'fhis inquiry is irrespective of the fact that the Museum does 
already possess them or not, and the list should be confined to the most essentially 
necessary titles; if possible, not over twenty in number. · 
I may add, to make my meaning plainer, that standard transactions of well-known 
societies concerned in all branches of science, such as tbe Royal Society of London, 
the Comptes Rend us de l'lnstitut of Paris, etc., and well known periodicals admitting 
the discussion of all scientific topics; such as Science, the American Journal of 
Science, Naturo, etc., are excluded from such a list, which is meant to cover only 
those technical periodicals of most special use to your own department. 
In addition to this list, and quite distinct from it, I should be pleased to 'bave you 
give a list (2) of recent serials, whether transactions or otherwise, of mterest in con-
nection with your special investigations, even if not exclusively devoted to them. To 
be more definite, lot us say anything of real importance or even considerable promise 
commenced within the past twelve years. There need be no limit to the number of 
titles in this list, but the more important one shoul<l have a distinctive check; and I 
should be very glad if it might suit your convenience t.o let me have it in this week 
or next. 
While the above two lists are especially important and are desired at your earliest 
convenience, I should be pleased to have you supply me in addition with a list of 
every serial publication which a worker in your field may expect to have not wholly 
infrequent occasion to consult; and here ag~in I should be glad to have you indicate 
those of most value. 
S. P. LANGLEY, 
Assistant Secretary. 
GENERAL CIRCULAR, 
JUNE 15, 1887. 
DEAR Sm: The Smithsonian Institution, in pursuit of the object of its foundation, 
the ' 1 increase and diffusion of knowledge among men," has always aimed _to keep a 
complete list of all transactions and proceedings of learned societies and of all jour-
nals devoted to science and the useful arts throughout the world. This, at least, is 
the aim; but it must often fall short of the fulfillment of so large a purpose and from 
time to time find its lists need revising, and this in two different particulars. First, 
in adding to its lists new societies or new periodicals which have arisen since the 
last revisal; second, in repairing lacunre in its sets of long established society trans-
actions or technical journa18, and for this end it needs to know which still maintains 
a prominent place, so that gaps in the more important ones shall receive fir§t atten-
tion. 
It has been suggested to me that you are able, and may perhaps be willing, to 
assist us by supplying under these two heads the names of those special transactions 
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or journals which you .would like to see made accessible to every student of the sub-
ject of -------,with which your own name is here associated. 
The subject of --- --·- is, of course, divisible into others, such as --
- .--, and we address ourselves to you in the hope that you can oblige us with the 
names of any meritorious publications, whether foreign or domestic, devoted either 
to ----- in general, or to any such of its subdivisions. 
To make our wants entirely clear, let me explain that the Instit'Qj;ion does not or-
dinarily need to be informed of the names of societies or journals dealing with all 
departments of knowledge, but only of such tram1actions of societies and the names 
of such journals as are concerned chiefly, if not wholly, with the subject in ques-
tion, or which, at any rate, are frequently consulted by its special students. 
It is chiefly for such technical publications that we desire lists under the two 
heads already named. To repeat: First, of those transactions of societies or periodi-
cals devoted to the principal subject in question, or t o some of its branches which 
have been established within the past twelvA or fifteen years and which you know 
to be frequently consulted; second, of those which, being long established, are of 
now most generally recognized importance. 
I venture to address to you this- outlined plan without having any claim upon 
your kindness other than this, that the single purpose of thi s request is to make the 
8mithsonian Library more immedi::..tely useful to every stud~nt in your own depart-
ment, and that nothing can contribute more directly t o thi s end than yonr furnish-
ing the desired list, with which, if you can oblige mo, I beg we may be favored 
within the coming month. 
In case you do not feel that your time will allow you to make it complete, I beg 
you will not, on this account, ·refuse your help altogether, bn t rather that yon will 
put down, if only imperfectly, the transactions or jonruals best know n to yon and 
wllich seem most desirable in connection with the general subj ect or with any of its 
divisions as indicated. 
I have the honor to be, very respectfully, your obedient serv-ant, 
Blank form accompanying the circular. 
S, P. LANGLEY, 
Acting Secretary. 
List of desirable journals or transactions commenced with in the past fifteen years, 
specially devoted to --- --- or to any of its departments or subdivisions, as 
------. 
APPENDIX: V. 
ORGANIZATION OF LIBRARY. 
1. By act of Congress of April 5, 1866, the Library of the Smithsonian lnstitutiot1 
is to be kept with the Library of Congress, but wiU1 the provision that the Institu~ 
tion shall continue to enjoy its customary use of it. The following regulations refer 
only to those books which, under the above proviso, are retained at the Smithsonian 
Institution proper, or in its Museum Library. 
2. By order of the Secretary, · after April 1, 1887, these are under the general direc-
tion of the Assistant Secretary, in charge of the library placed in the immediate charge 
of a librarian. whose title shall be Librarian of the Smithsonian Institution, and 
whose duty it shall be to decide what books shall be retained from the Library of 
Congress in a central library under his charge. The following regulations are in-
tended for the better execution of the aforesaid order. 
SECTIONAL LIBRARIES. 
!l. Sectional libraries may be formed by the officers of the Smithscnian Institution, 
namely, the assistant secretaries and the chief clerk, and also by the cur~tors and 
acting curators and tho editor. Curators and acting curators are permitted, subject 
to the approval of the assistant secretary in charge of the Museum, to form sectional 
libraries to bo kept in their respective offices, but this shall only be done by with-
drawing from the general · collection snch books as relate exclusivel.v to the objects 
under their care. Dictionaries, cyclopa1dia.s, journals, or any works other than such 
as relate exclnsively to the special department can not form a part of such a sec-
tional library, except upon the recommendation of the librarian, approved by one of 
th~ assistant secretaries. 
4. The official in charge of each sectional library shall be responsible for its safe 
keeping, and shall on no account lend the books. 
5. Books in the sectional library must be returned to the central library before 
they can be issued for nae outside of the office or room to wkich they are accredited. 
6. The books of each sectional library shall be kept separate from all other book1:1 
in the rooms of the official or curator, in distinct cases, the locks of which shall be 
controlled by a master key in the hands of the Jibrarian, who may, at stated times, 
examine tlrnm, an<l call the attention of the cura,tors to any deficiencies. 
7. No person who is not a member of the scientific staff of the Museum shall with-
draw books or other matter without specjal written permission from one of the offi-
cers of the Smithsonian Institution. Persons taking books from the central library 
shall be respousi ble for the safe keeping of the same, and shall make good any losses. 
'fbey shall not be allowed to withdraw other books until those which are lost have 
bee.n restored. 
8. The librarian shall have authority to decide what books are suitable for any 
curator's sectional library, and to recall any book not in a sectional library within 
two weeks. Permanent recalls of books from sectional libraries may be made, as 
w 11 as temporary calls. In case of certain rare or costly or encyclopedic works, or 
in oth .r special instances, the librarian shall be authorized to designate books 
which shall in no case be taken from the library. This regulation shall not apply to 
119 
120 REPORT OF THE SECRETARY. 
any books now actually in the office of the editor. Ml books aml other matter not 
in the sectional library shall be at all times subject to recall by the librarian. 
9. The librarian will be expected to exercise his discretion as to the books to be 
withdrawn from the Congressional Library, but will (in the absence of special cause 
to the contrary) recall any book upon receiving a written request for the same. 
10. The librarian shall annually, or oftener, report to the Assistant Secretary, in 
charge of the library, any defective series1 any missing books, or any new serials, or 
books which are specially desirable. 
REGULATIONS CONCERNING ENTRY AND ACKNOWLEDGMENT OF BOOKS. 
11. All books, pamphlets, periodicals, maps, and other publications acquired by 
the Smitl,soniau Institution through exchange or donation or purchase shall be 
separately entere<l. by the librarian, who shall prepare a reference list, with the aid 
of which he shall immediately upon their receipt from the chief clerk divide them 
into two classes, one of which is to be fully entered within a. day of its rec.eipt; the 
other to be fully entered in any case at some time within the current week. 
12. It shall be an invariable rule that such a, full entry, to consist of both a day-
book and a ledger-account entry, shall be made within the above-specified time for 
every separate book, or pamphlet or map, without exception ; but it is understood 
that this ledger account may be in the form of a card catalogue. 
13. Against every title there shall be entere<l in the day-book the letter " C" 
(Smithsonian Library, deposited in Library of Congress), or '' G" (Smithsonian Li-
brary, deposited with Surgeon General), or "I" (Smithsonian Library, deposited at the 
In titution); and it shall be the duty of tbe librarian to see that all books of the first 
class are prepared for delivery to the Librarian of Congress within the current week. 
14. The librarian hall notify the exchange department within the current week of 
any new correspondent on his books, and shall also acknowledge receipt to the sender!-! 
or donors of every article at stated times, at intervals of not more than a year, anll 
shall make a record of such entry, with the date of ackuowleclgment opposite to the 
entry of the work in que tion. 
15. It shall be the duty of the librarian at all times to hold these books open to th 
io p tion of the Librarian of Congress, and to report to him the place and condition 
of any work under hi~ charge in an!'lwer to any specific inquiry. . 
16. In addition to the books which are included in the Smithsonian deposit in the 
Library of ongre s, and so stamped, there are certain books procured by the Smith-
sonian In titution for u e in the National Mus um. These shaU be distinctively 
marked; and it is under tood that while they form no part of the above-de cribed 
books f tb mith onian d posit in the Library of Congr ss, they are in other re-
l t t be tr at cl in , c ordan e with the above regulations. No book or cha.rt 
b loo ing to th , mitb nian In titution is xempt from them unless procured for 
th P ilic u of a.n ffi r of th mitb ooia.n, a above designated, and distinctively 
tamp d as b 1 nging to bi offi e. 
Th b ve rul will ta.k effi t n and aft r thi date. 
' . P. LAN LEY, 
Assistant c1'eta1·y, in charge of Libl'ary • 
. LANGLEY, 
ecretary. 
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NOTE (added February 13, 1888).-This last clause above cited is to be understood 
as including the books purchased at the expense of the Museu111 appropriation, but 
not necessarily books obtained by exchange for Museum publications, as it would 
be difficult, if not impossible, always to discriminate these under our present system. 
This point is reserved for future consideration, but provisionally it is understood that 
the librarian is to send books to the Library of Congress if not evidently meant for 
the Museum. 
8. P. LANGLEY, 
Secretary. 
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• 
ADVERTISEMENT. 
The object of the GENERAL APPENDIX to the Annual Report of the 
Smithsonian Institution is to furnish summaries of scientific discovery 
in particular directions; occasional reports of the investigations made 
by collaborators of the Institution; memoirs of a general character or 
on special topics, whether original and prepared expressly for the pur-
pose, or selected from foreign journals and proceedings ; and briefly to 
present (a fully as pace will permit) such papers not published in the 
"Smithsonian Contributions" or in the" Miscellaneous Collections" as 
may be sappo ed to be of intereRt or value to the numerous correspond· 
ents of the In titution. 
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ASTRONOMY FOR 1887, 1888. 
By WILLIAM C. WINLOCK, 
The following record of the progress of Astronomy during the years 
1887 and 1888 is presented in essentially the form adopted by Professor 
Holden in 1879. It is thought that this form is most suitable for an 
annual record, as it furnishes a series of reference notes for those espe-
cially interested in the study of astronomy, and at the same time a con-
densed review for the general reader. 
The writer has made free use of reviews and abstracts which have 
appeared in the Bulletin Astronomique, the Observatory, Nature, the 
Athenreum, and other periodicals. 
COSMOGONY. 
Dr. Carl Braun, S. J., formerly director of the Kalocsa Observatory, 
has collected in a book of 167 pages a series of essays, first published 
in the Catholic periodical Natur und Off'enbarung in 1885-'86, in which 
be enters into a scientific discussion of the evolution of the universe, 
more particularly the formation of the sun and planets. His theory 
demands a structureless, motionless, tenuous nebula, its particles en-
dowed with gravity and atomic repulsion. Such a nebula, if perfectly 
homogeneous, should give birth to one portentous solitary sun. But, 
in point of fact, it would possess innumerable, almost imperceptible, 
local irregularities, wllich, forming so many center~ of attraction, would 
eventually lead to the breaking up of the nebula into a vast multitude 
of separate fragments. On one of these, the destined progenitor of the 
solar system, we are asked to concentrate our attention. The manner 
of its development is, however, a widely different one from that traced 
by Laplace, who assumed tile ueedful rotation and left the rest to work 
itself out spontaneously. Dr. Brann, on the other hand, assumes less 
to begin with, but invokes adventitious aid in emergencies. He ascribes 
the rotation of the original solar nebula to the impact of masses drawn 
in from the depths of space, comet-like projectiles, endowed with energy 
eJ.ternal to the system. These maf!ses would ajl'ect the outer shell con-
i2!? 
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stHutiirg the nebula more than they would the iuner, and the result is 
a ce11tral coudensatiou surrounded by au ellipsoi<lal atmosphere revolv-
i11g with i11creasi11g velocity as ·we proceed outwards from the center. 
Instead of supposing that the planets are formed from rings detached 
from tbis nebula by over-spiuniug, Brauu assumes that their formation 
is determined simply by centers of condensation which existed in the 
rnibula itself. These formations have commenced at distances from the 
a.riou m mb r 
rigin, they can carcely 
ub-
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out that upon t.be hypothesis that stars of higher temperature will last 
longer than stars of lower, we must conclude, from the testimony of the 
spectroscope, that Sirius, Vega, and the greater number of the stars 
visible to the 11aked P-ye are in their youth, while Aldebaran, Arcturus, 
and onr own snu llave long since passed their period of greatest activity. 
NEBUL.lE AND STAR-CLUSTERS. 
Dr. Dreyer's new general catalogue of nebulre and clusters of stars ts 
essentially a new edition of Sir John Herschel's catalogue, revised, cor-
recteu, anu brouglltdowu to December, 1887. It therefore forms~ com-
plete list of all known nebulre, aud is of the greatest value to observers. 
Herschel's Geuera,l Uatalogue was published in 1864 and contained 5,079 
· objects. D'Arrest's work, published three years later, gave the means 
of correctiug many of the errors in the earlier observations, and in 1876 
Dr. Dreyer compiled a supplement from the material at that time avail-
able. Receut discoveries have given rise to a demand for a second sup-
plement which bas been wisel,y met by recasting the whole work. -The 
preseut catalogue contaius 7,840 objects, the positions being given in 
right asceusiou to seconds of time and in declination to tenths of a min-
ute of arc. The epoch of the first general catalogue and of D' Arrest's 
li11al positious-1860-Jrns been retained; precessions are given for 1880. 
There is au intlex to published figures of nebulre and clusters, and au 
appe11dix giving the places of new nebulre published too late to be in-
COl'porated in the catalogue itself. Further additions in numbers or in 
accuracy of pm,itious might, perhaps, now be made _from the recently 
publisheu lists of Bigourdan, von Eugelhardt, Ginzel, Stone, and Swift. 
Tl.Jc largest refractor devoted almost exclusively to the observation of 
uebulre is the 26-iuch eq natorial of the Leander McCormick Observatory. 
Professor Stouc's object is to obtain as accurate positions aK possible 
au<l thus to establish the means of detecting the proper rnotion of these 
objects if any exists. His working list embraces all nebulre north of 
-30° which are as bright as the fourteenth magnitude. 
Dr. Dreyer Las ' nbmittcd to a rigid examination all reported. cases 
of variability or proper motion in nebulre, and concludes that in not 
one case can either be considered as well established. It seems that 
the only well-authenticated changes are changes of brightness only, 
while we so far <lo uot possess any clear evidence of change of form or 
change of place. 
Detection of new neb1.ilre by photography. -Professor Pickering in order 
tote t the efficacy of photography in the discovery of new nebulre has 
compared the number of uebulre shown iu a series of photographs of 
the regions about the great nebulre in Ol'iou with the number in the 
ame region given by Dreyer's catalogue. The instrument employed 
wa the Bache tele cope, which bas a photographic doublet with an 
aperture of 8 inches and focal length of 44 inches. Each plate covered 
fl, r gion 10 degree. q_uare, the ~rea.t nel,u), _ beiug al>oqt the center; 
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the definition was good in a central circular area about 7 degrees in 
diameter. Fourteen of the objects photographed are contained in 
Dreyer's catalogue; four in the catalogue are not photographed ; twelve 
that are photographed are not in the catalogue. Professor Pickering 
coucludes that in carrying out the same proportion we might expect 
to <li:scover four or five thousand such objects by photogra[>hing the 
wlwle sky; but, be adds, ''there is one consideration that may seriously 
modify this conclusion. The successive improvements m photography· 
have continually increased the limits of the nebula fo Orion. These 
plates show that it not only includes the sword-handle, c, z, and o, but 
a long nebulosity extends south from r;, others surround this star, while 
others, both north and south, indicate that perhaps the next increase 
in 8ensitiveness of our plates will joiu them all in a vast nebula many 
degrees in length." 
Herr von Gothard has obtained extraordinary results with a 10-inch 
reflector. His photographs, though small, show a great richness of de-
tail; several of them are reproduced in an article by Dr. Vogel, in No. 
2854 of the N achrichten. Tlle photographs of clusters Dr. Vogel waM 
nble to enlarge without great difficulty, but for thenebulffi it was 11ece8-
sary to resort to drawings; among tbe latter the reproduction of a 
pliotograph of the spiral nebula in Cane8 Venatici is particularly inter-
esting. 
Tlte Ring Nebula in Lyra.-Professor Holden reports that nearJy all 
the uebulffi examined with the 36 inch Lick telescope show a multitudo 
of u w d tail f tructure. In tlle Ring Nebula in Lyra, for example, 
Lassell's 4-foot l'efl ctor and the Washington 26-inch retractor 8how 
tliirteen tar in an oval outside the l'ing, and only oue star witbiu it, 
while tlie Lick gla how twelve stars within the ring or projected on 
it-, and render it ob i us that the nebula consists of a series of ovalK 
or llip e -fir t the ring of tars, then the outer and inner edge of tho 
11 nl i y; next a ring of faint tar round the edges of the inn "l' rin~, 
aud la ta uum er of tar ituated on the various part of the uebu-
1 ity and out r al. 
Mr. R rt '' pbot O'rapb 
n rom da~ and th r , al ·o r quire pecial mention. 
r c t euula, in Orion.-Iu th p ctrum of this nebula., Dr. Cope-
an w Jiu ar par ntl. id ntical with D 3, wave-length 
·urr n · f tbi · line in th p ctrum of a u bula. i' of 
, ffor iu au th r • nu ·tin li11k b tw en ga ou 
uu an 1 ri bt-lin , pe .·tra, e pecially with 
f which th fir t xample w r de-
n t 11 ti n Cygnu . 
iuiti l v lum f publication of the Yale 0 
1r r. W. L. Elkin on h 1>0 iti n 
I i, 1 ' a l t rmio 1 with th n w al b 
li v • th· fir · h li rn ·t r w rk don in thi 
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try. Dr. Elkin has taken in all the stars in the' Dnrchmusterung down 
to D:2 magnitude, which may reasonably be said to fall within the gronP,, 
aud in so doing he has rt:>jected one of the stars used by Bessel in his-
celebrated work: with the Konigsberg heliometer as too faint for accu-
rate measurement, but he has added seveuteen stars to Bessel's list of 
fifty-three, so t!Jat he has taken sixty-nine stars in all. Two practically 
indepencleut methods of measurement were adopted. The first plan 
was to measure the distance of each star of the group from each one of . 
four reference stars situated so as to form a quadrilateral syrrimetrically · 
placed about the group; the positiou of each star thus depended 011 
measures of distance alone. The second plan was to r:peasure the posi-
tion-angle and distance of each star from r; Tauri or Alcyone, the cen-
tral star of the group. T!Je work on the quadrilateral plan was corn- ... 
menced in March, 1884, and lasted. to December-the measures from r; 
Tauri occupied the first fqree and last four months of 1885, the mean 
epocll of the second triangulation falling about a year later than that 
of the first. Dr. Elkin gives a brief description of the instrument with 
his method of using it, and this is followed by a determination of tbe 
instrnmental constants and by the observations in detail. The defini-
tive results are then critically compared with Bessel's heliometer work 
and with the filar micrometer measures of Wolf at Paris and Pritchard 
at Oxford. The comparison with the Konigsl>Grg observations sliows 
that for the six largest stars there is a striking community of mo-
tion, both in direction and iu amount, aml it is remarkable that this 
general direction of drift is ver,y similitr to the reversed absolute motion 
of Alcyone as given by Newcomb. Dr. Elkin thinks the coincidence is 
sufficiently close for two of the 8tars at least, aud possibly for the other 
four, to warrant the conclusion that they are only optically members of 
the group. Of the remaining twenty-six of the thirty-two stars show-
ing some displacement since 1840, the epoch of Bessel's catalogue, the 
distribution of the direction of motion is by no means equable, six stars 
only having au easterly motion, while twenty move towards the west, 
and here too there seems to be a tendency to community of drift in cer-
tain group in the same part of tbe cluster. 
"The·general character of the internal motions of the group appears 
to be thus extremely minute. If for the six stars mentioned as with 
more or le probability not belonging to tbe group this proves to be 
the ca ·e, there a;re but five stars for which the displacement amounts to 
over one se~oml in forty-five year8. The bright stars especially seem 
to form an almost rigid system, as for 0111y one is there really much evi-
dence of motion, and in this case tstar b) the total amount is barely one 
second per century. Tb.e hopes of obtaining any clew to the internal 
mecbani m of this clu ter Reem therefore not likely to be reali~ed in an 
immediate futnr ." 
rofe sor Hall has m a, nred with the 26 inch ·washington refractor 
the position of sixty-three f ·mn,11 stars ,in the group relatively to the 
. Mi .142--9 
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brighter stars determined by Bessel arnl Elkin, thus furnishing further 
data for testing in the future auy movement that may be going on in 
the system. 
Since. the discovery of the nebula in t.he Pleiades around the star 
Maia, the Henrys have ueen at ,vork perfecting their apparatus, all(l • 
upon repeating their examination of the Pleiades with an exposure of 
four hours, and very sensitive plates, they have defined with cousidera-
ble detail a -great mass of cosmic matter covering a large part of the 
group. The most interesting detail is a straight nebulous filameut 35' 
to 40' long and only 3" to ·411 wide projecting from the main mass in an 
east. and west direction. This filament passes over seven stars, wl.Jich 
it seems to counect like beads on a string; a slight change in direction 
takes place where it meets the largest star. The plate contains uear1y 
twice as many stars as the first plate-about 2,000 do.wn to the eight-
eeuth maguitude. • 
Excellent photographs of the Pleiades have also been taken by Mr, 
Roberts near Liverpool with au 18-iuch silvered-glass reflector . 
.ASTRONOMIC.AL CONST.ANTS, 
Constant of precession.-Dr. Ludwig Struve bas deduced a new value 
of tl.tc coustaut of precession aud the motion of the solar system iu space 
from au elaborate comparison of recent Pulkowa catalogues with Brad-
ley\; ol> ·crva,tious as re(luced by Anwers, thus obtaining au interval of 
a ceutury-1755.0 to 1855.0--for the detel'mination of propel' motious. 
The ·e proper motious, computed with 0. Strnve's precessiou coustaut 
(of 18!1), were affected by the apparent <lisplacemeut due to tlrn rnotiou 
of the olar y tern in space and .by the error of t.he assumed precessiou 
con tant. 
Tiley hu furni ·lied a mea,{1 of determining these two quantities. 
f'ter l' J cting ·eveu tar which seem to be exceptionally uear n ', the 
rewa,iuing :?,500 are di vi<led into 1~0 groups, forming 240 equations of 
couditiou t b solved. l>y leD.st ,quares for the determination of tue -fh'e 
ur..kn w11 , tl.tc ·o-orlina,tes X, Y, Z of the sun's "goal" (or point iu 
·pace t war L· which th uu i traveliug, to aclopt the term introduced 
y r f, ,.. r j;_:r •wt n) and the corr •ction , 6m aud 6n to Be· el'' cou-
·taut.' . ' h foll wing ti1bl .. ·h w, tl.te re ·nltiug value of tll luui- olar 
Ir c' ·i n ·omr a,rccl with that of previous ca,lculator : 
Bolte ......... 50."3584 
llolt • .••••••• . 50. :357CJ 
Bo! te ......... 50. 3G~l 
L . .'truve ..... 50. 3514 
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Constant of aberration.-Herr Kiistner of the Berlin Observatory has 
made a determination of the constant of aberration with a 4½ inch 
broken-back, universal instrument, employing what is commonly known 
in this country as Talcott's method. Bis resLtlt is a correction of -0".132 
to Struve's constant of aberration with the small probable error of 
:::l::0".011. .A. further exhaustive discussion of the observations has led 
the author to conclude that the latitude of his instrument in the spring · 
of 1884 was 0".204:::1::0".021 greater than in the spring of 1885-irn-
portant evidence upon the mooted question of the variability of ter-
restrial latitudes. . 
Professor Hall bas recently reduced a series of observations of a 
Lyne made with the prime vertical instrument at the U.S. Naval 9b-
servatory between the years 1862 and 1867. These observations had 
been designed to give corrections to the. assumed values of the constants 
of nutation and aberration, and an absolute determination of the paral-
lax of the star. The series was not continued for a sufficient period for 
the :first purpose, and a preliminary examination having shown that a 
negative parallax would result, the work bas been set aside till the 
present time. The mean resulting parallax from the 436 observations 
is n=-0".079:::1::0".0134, and the constant of aberration=20".4506± 
0".0142. 
On account of the uncertainty in the parallax, Professor Hall has in-
troduced a parallax of +0".15, about the mean value indicated by nu-
merous observations of this star, and he then obtains a constant of 
aberration :..;20".4542:::1::0".0144. To this result he gives the preference 
and deduces for the solar parallax 8"~810:::l::0".0062, adopting Hansen's 
value of the mean anomaly of the earth and eccentricity, Clarke's value 
for the equatorial radius of the earth, and Michelson and Newcomb's 
determination of the velocity of light, 186,325 miles per second. 
Herr Nyren has found in a discussion of the Pulkowa observations 
of the difference of right ascension between Polaris and its companion, 
evidence to confirm the hypothesis, upon which determinations of the 
aberration constant rest, that the velocity of light is independent of 
the state whether of motion or rest of the luminous body. 
On the other 1.Jand the experiments of Michelson and Morley seem to 
throw some doubt upon Fresnel's hypotheses that the ether is at rest 
except in transparent media, and that there it participates in the motion 
of translation in the ratio n~-;-1, n being the index of refraction. 
Loewy's method of determining the constant of aberration from differ-
ential mea urements of the changes in the distances of suitably-chosen 
pair of stars is to be te ted at the Paris Observatory with an equatorial 
comle, and by Profes or Com tock at the Washburn Observatory with 
suitable apparatus :fitted t ·the 6-inch equatorial. The method is essen-
tially to bring the two tar , which may be, say, 90 degrees apart in the 
sky, into the field of an equatorial by reflection from the surfaces of a 
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double mirror at the objective: any change in the distance between the 
two stars can then be measured with extreme nicety. It should perbap 
be mentioned that Houzeau claimed to have suggested this priuciple in 
1871. 
Diurnal nutation.-M. :Nies ten, in applying Folie's formu1IB for <liurnal 
nutation to tlie _Greenwich observations of y Draconis, bas found a posi-
tive parallax where Maiu a.nu Downing obtained a negative value, and a 
constant of aberra,tion more closely agreeing with that generally adopted. 
Introducing similar corrections in Hall's---discnssion of the prime verti-
cal observatio~s of a Lyne bas, however, had no appreciable effect. 
ST.A.R-C.A.T.A.LOGUES AND CH.A.R'l'S. 
-Paris Oatalo_que.-Tbe first two volumes of the great work undertaken 
by Lernl'rier a thiru of a century ago, the re observation of the stars of 
Lalaude's catalogue, lia~re recently been, pul>lislied. The first volume is 
the first in stallment of the catalogue proper, viz, stars from 011 to Gh of 
right ascension, observed during the years 1837 to 1881; tlie seeo11ll 
volume gives the scparnte obserYations. Ea,ch series when complete 
will extend to four Yolumes. The observations were made with the firn 
meriuian instruments of tl1e Paris OIJscrvatory, and include so me 20,000 
or 80,000 observat:oos made between 1837 and 1854; they La,·c lliern· 
fore been divided into tliree periods, 1887-'53~ 1854-'G7, a11cf l 8GS-'81, 
a,ud severally retluced to tlle mean epoclis 1845, 1860, or ] 875. Obser-
vation~ uL equent to 1881, about one-fourth of the eutire uum her, will bo 
published separately . The present section of the cata,logue coutains 
7,24.5 'tar , auu represents about 80,000 observatious in both elements. 
It give for each of tlie three period the number of obsernition , the 
m an date, the right a ce11 ion and north polar distance l'C<luccd to the 
mean po li, and a compari 011 with Lalande. Tl.!e precest-dons for 1875 
are al o added. Tbc illtro1luctio11, by M. Gaillot, who has upcriu-
t 11ded th, reduction, contain a di cus ·io:1 of the probable error· of tile 
ob en. tio11 , and i' followed by a comparison of the present ea,talogne 
with Anwer. ·' Bra<.11 y, and an important 111,·cst.igation by M. B csSl'l't 
f tb pr p r rno Lion of a larg nnmber of stars, followctl by a tal>lc of 
err r · in Lahrnd ' c, tal gn whi •It the present and other catalogue 
lie\' , rou rh t light. 
in ·imwti Zone \1,talogue.-Prot '. or Porter ha pu-bli h d tllc re-
·ult.· f l> · rm. ion, mad' wjth, 3-inch tran it in 'trume11t, at th Cin-
·i11uati l>: •r·rnt ry up 11 4 030 ,·tar.· l> tw nth, <.l •cliuatiom, -1 '0 GO' 
and -:..~0 - ' luting th 5 t 18 ·1. 'rhe fainte t st,tt" w r of 
al u .. - ma nitud an l 11 arly all th , tar., w I l> 'Crv d tllr, time ·. 
: n ·ation , w r macl in zon :, tu teh•.·cope l> ing clamp d. 
lle r, 11 ·it , hi h w r r • rel, l b tb •Imm grapll 'i r g 1 1ierc II · 
w bi. · cti n · w _r ma iu tl Jina i n wb "ll· 
1 r h~ hl • ' IT >J" of a Hi11g·l 
\n ap1 11 lix g·iv ,,. th, prop 
fr m < • mp· l'i' u with tu 'l' 
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Dunsinlc Gatalogue.-The sixth part of the D misink observations is 
devoted to a catalogue of 1,012 stars, between ·- 2° and -23° declina-
tion, observed witli tbe rneridiau circle from 1881 to 1885. Tlrn standard 
stars employed are those of the Berliu Jallrbucb , and the observations 
are reduced to Auwers' system. The mean right ascensions and decli-
nations, with tlle annual processions for tlle epoch 1885.0, the ----mean 
epoch, and the number of observations are given. • 
Pitlko1tca.-Volume XII contains a catalogue for 1865.0 of the principal 
stars, to tlrn fourth m agni tnde-381 in u umber-as far as 15 degrees sou th 
cleclinatfon deduced from observations in the years 1861-1872. The for-
mation of a catalogue of these stars for the epoch 1845.0" was the first 
piece of work completed by this obseryatory, and the present work is -
thus enllanced in Yalne by .being an almost exact repetit iou of tllat un-
dertaken twenty ye.ars before. 
Auwers' new reduction of Bradlcy.-The third volume of A uwers' uew 
retluction of Bradley, which has been five years in going throug:h the 
press, was fiually publi heel in 1888. ~rllis volume contains, in addition 
to tbe catalogue proper, tables giving the <Juantities in the reduction to 
tho appareut plHce that depell(l upon tlle star's position, and a compnr-
isou of Bradley's pm,itions, reduced. to 1865, with Berlin and Greenwich , 
observations of about the same <lafo. The catalogue contains 3,2G8 
stars, atHl g-ives for each star the magnitude, right ascension, and dec-
lin~tion for 1775.0, correctious to tllc Firnclmn,mta-of Bessels, nnmuer of 
observations, epoch, precessio11s for 1755, 1810, and 1865, proper mo-
tions, references to Greenwich catalogue~, and to double-star cata-
logues, where tbe star was double, and a column of notes. 
An important list of 480 stars to be nsed as fundamental stars for 
zone ouservations between -20° and -80° declinatiov, is published 
by Dr. Auwers in the Monthly Notices fur June, 1887. 
Dr. C. II. F. Peters has coutrilrnted two valuable papers to the tltirrl 
_volnme of the Memoirs of the National Academy of Sciences; the first 
is a critical examina,tion of all data bearing on Flamsteed's twenty-two 
"mi 'Sing" stars, for each of wLich a plausible explanation is fo ull(J; 
and the seco11fl paper is a list of corri rreu<la in the cata logues, O._Ar g-. 
S., Bonn VI, Wei se (1 and 2), Rtimker, Sclljellernp, Baily's Lalande 
zones, Yarnall, Gla 'gow, Santiago, all(]. Geneva. 
A very useful index to stars ill Afry':s six Greenwich catalogues not 
found in Flam tee<l-tlle work of Miss Lamb-will ue fonud ill Urn 
fifth volnme of pn blication of the Wash burn Observatory. 
Astronornische Gesellsclwft Zo11es.-'r1te following notes condense(t 
from the reports pre ente<l at the meeting of the Gesellscllaft in August, 
18 7, isbow the progr .·s of the work at that time: 
Kaaan, 0°-7G0 .-Tbc seconc1 Yolnm of ob crvations has been printed, and t he reduc-
tions to 1 7G.O and t,lw formation of tlJ c ·atalogue have been begun. 
Dorpat, 75°-70° .-Partly printed. 
l'ltrislicwici, 70°-05° .-Grcn.ter part. printed. 
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Helsirigf ors-Gotha, 65°-55° .-Catalogue :finished to the p-.ecessions; Oh ready for 
press. 
Cambriclge (Harvard), 55°-50°.-Recluctions nearly completed. 
Bonn, 50°-40°.-Reductions well advanced. 
Lnnd, 40°-35°.-Two-thirds reduced to 1875.0. 
Leiden, 35°-30°.-Zones printed, and precessions for catalogne 1rn,rtly finished. 
Ca1nb1·idge (England), 30°-25°,-Observations nearly complete; reductions proceeding 
rap.idly. 
Berlin, 25°-20°.-Recluctions nearly finished. 
Berlin, 20°-15°.-Reductions nnder way. · 
Leipzig, 15°-5° .-Observations practically finished. 
AlbariJJ, 5°-1°.-In press. 
Nicolaief, +1° ... -2° .-Observations finished; rednctions progressing. 
Observations of zero stars for the zones -2° to -23° 10' are in 
progress at Leiden, Strassbnrg and Karlsruhe. Two of these zones 
bave b
1
een undertaken in the United States-9° 50' to-14° 20' at 
Cambridge and -13° 50' to -18° 10' at Washington. 
Star-charts.-Sections III and IV of the Southern Durchmusterung 
(}harts (sheets 48, 53-63) have been published, bringing to a close that 
most valuable work. Professor Schonfeld bas issued with these last 
numbers a short list of errata detected, which is reprinted in No. 2834 
of the N achrichten. 
A series of charts embracing all \he stars visible to the 11aked eye-
that is, down to about the sixth and one-half magnitude-has been pub-
lished by Mr. Cottam, and bas been very highly complimented. There 
are in all thirty-six sheets, the scale being one,third of an inch to one 
degree of a great circle. Another useful book of the same ki11d is 
Klein's New Star-Atlas, which has ~ppeared in both English and Ger-
man editions. There are eighteen maps, containing about the same 
nnmber of star, a. Mr. Cottam's, and gi\"ing also all the nebnhe and 
clu, t r visibl in tcle copes of moderate power-a great help to comet 
hunter . 
S'l'ELL..A.R P ..A.R..A.LLAX. 
Parallax of a Tam-·i.-Prof . .A. aph Hall bas published in No. 156 of 
t1i A. tronomi al Journal, a determination of the parallax of a Tauri 
from a ri f ob rvations with the 26-inch Washington equatorial, 
xtending fr m ct b •r 2, 18 6, to March 15, 1887. The compari on-
tar wa an leventh magnitude companion distant about 116", in po i-
ti n a11gl 0 .5. Th r ulting values of the relative parallax are: 
ur f po ition angle, n:=+0".163::!:0".0409; and from 
f li . tan ,, n:=+ " . 5::!:0".0431. The m an value of the 
f a T, ri from th b rva ion i , th refore, n:=0".102::!: 
ompari , on- tar, recently obtain d a 
ly 7l'= ".51 d: 0".057. 
11, f be r ator. f th ni\Ter-
' ·imilar m, nn r th para]), x f tb 
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brighter component (which bas a sensible proper motion) of this optic-
ally double star. From measures of position angle be finds 7t= +0".091 
±0".013; and from measures of distance, 7t=+0".112±0".010. The 
mean result is 7t= +0".104± 0".008. 
Parallax of :2 2308.-A new investigation of the para11ax of the double . 
star :2 .2308 bas been made by Dr. Lamp, based upon observations be-
tween May io, 1885, a:µd March 15, 1887. In this he not only obtains 
a very satisfactory confirmation of his previous value of the parallax 
(0".3-1) of the larger star, hut he is able to show tbat the two stars are 
at practically the same distance. For tbe principal star he finds the 
annual parallax equal to 0".3520±0".0140; for the smaller, 0".3548 
±0".0131; or for the mean, 0".353±0".014. The magnitudes are 8.7 
and 8.2, respectively, and the common proper motion about -08.17 in 
right ascension, and + 1".90 in declination annual1y. 
Parallax of first-magnitude stars in the northern hern-isphere.-Dr. Elkin 
has comvleted hi~ heliometer measnres for the determination of the 
parallax of the ten stars of the first magnitude in the northern hemi-
splwre, and mmmarizes his results in the following table: 
Jlrnhalilc No. of No.of Proper Star. Par:tlln.1'. corn para,- observa-error. t.ivc st.nrs. tions. motion. 
-
I 
-
II II II 
a Ta,nri .. _ ••..• _ •.••••.. ____ . +o. 11n ::J::0. 020 I) 64 0.202 
~ t:~t~;~:. : : : : : : : : : : : : : : : : : : : : +o. Hi7 
i 
. 047 2 16 0.442 
-0.0WJ . 04D 2 16 0.022 
a C0,niA minori s ______ ........ +n.2rn; . 047 2 16 1. 257 
(J Gcminoru111 .••••...••. . ____ +o. 0(;8 . 047 2 16 0.628 
a Leon is ..................... +o.on:i . 048 4 15 0.255 
a BootiA .......... . . .......... .... ......... +n. OIH . 02~ 10 8U 2.287 
a Lynn ......... -·---· ------ --- - +o.(l:M • 04G 2 ~o 0.344 
a A<]nil m . ...••..... ---· _____ _ +0.1D!) . 047 4 rn 0.647 
a Cygui ...•...••••. ------ .•. . - 0. 042 . 047 4 1G 0.010 
The mean of tlie ten parallaxes gives for the mean parallax of a first-
magni tncle star, +U".M!J ± 0".015, a result aceording well with the 
values decluced by Gyldcn (0".084) and Peters (01'.102). 
'rhe probable errors include an e timation of the probable systematic 
error of the rnea1mres. They are therefore comd<lerably larger than 
those generally a. signecl to sncb results, which, as a ru le, only take into 
account the mere ca,sual error of ob ervation. 
It will be seen on inspection of the table that of the ten stars six 
may be said to give indications of a rnca. nrable parallax, but in only 
two ca e , a Canis Minoris and a Aqnilm, are the values in any clegree 
r markabl e, and the e confirm clm;ely re. nlts of former investiga,tors; 
Anwers and Wagner having obtained +0".240 ± 0".0~!) a 11fl +0".2!)!) 
::l--0".0 r :pecthTely for rocyo11, an<l W. Stmvo +0".181 ::!::0".0!J4 for 
Altair. On tlie otll r hand, the n xt two largest result", those for 
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a Bootis and a Aurigm, <1o not confirm the large values founcl by 
0. Struve, +0".516 and ·+0".305; bat in the f\ase of tl1e former star 
there is a close agreement with Hall, who got +0".102 ±0".030, al!d 
there seems to be but little doubt that the Pulkowa value is largely 
in error. 
Of the four stars wllere the parallactic displacement bas been inap-
preciable, Arcturus, with its ]arge proper motion of over 2", second 
ou1y to that of a Ceutauri in all of tlle 200 brightest stars down to the 
fourth magnitud0, is especially note-worthy. The minuteness of the 
parallax is beyond doubt, depending, as it does, on fi Ye pairs of com-
parison stars, all iu reasonable agreement, and it can not be co11sidered 
as seriously at varia11ee with the results previously obtained by Peters 
and J obnson, +0".127 ± 0".073 and +0".138 ± 0".052 respectively, 
wben their liability to systematic error is taken into account. The Yale 
result for a Lyne does not fall in well with those hitherto deduced for 
this star. If we commence at tbe l'poch of W. StruYe and neglect the 
earlier attempts to find Lbe absolute piuallax, we 1Jaye the following list 
of values: 
W. Struve, at Dorpat, 1837-'40 . ..... . 
Pet r , at Pulkowa, 1 42 ............ . 
0. trnve, at Pu1kowa, 18Gl-'5:3 ...•. . 
,Johnson, at Oxforrl, 1,-G4-'55 ........ . 
Briinnow, at Dnbliu, 1 G8-'69 ....... . 
Briirrnow, at Dublin, 1H70 .•..•...••.. 
Hall, at Wash ington, 1 80-'81 ....... . 
Parallax. 
+o. 2fil 
. 10:3 
.147 
.154 
. 212 
.188 
. 134 
Probable 
error. 
d:-0, 025 
• Of>3 
. 009 
. 046 
. 0·10 
. 0:3:{ 
. 0055 
-- ------- ------· 
from whi ·ha paralla. ' of about +0".17 would seem well assured. Thu 
pair of compari ·on tar u ed by Elkin are very symmetrical, and o 
larg a alue would ·e m incompatible witl1 the beliometer measures. 
Photographic determination of stellar parallax .-Professor Pritclrnrd, 
f the Oxf rd niv r, ity Ob. en·atory, pur, uing his experimeutal work 
npo1 tb d t ·rmiuation of t llar parallax by tlle help of puotogravby, 
lia 1 ubli h d th1• foll wing int re ting r ult. . The la t tbr ear pro-
i, i Ile l ha,vincr l> n 1 t rminell from only ix months' l) ~ervation 
« 
/J 
}' 
iopf':i • ... .......•••....•..... 
iop1 a• .......... ..... ....... . 
inp1•:i • .••.•...•......•...... 
I 
Parallax. 
+~:." 1, I 
. 4;3;-,:3 
. o:~:-,1i 
. 0:-.:2 
. o;-2 
.] 7 
""' .o:-,o 
P1ol>:il>l 
<·nor. 
II 
o. 01 ·o 
. 01!',2 
. 02:-,0 
.O:H4 
,(J.12 
.o:m 
• 0.17 
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For comparison' we may cite the following results obtained by other 
astronomers work_ing with equatorials and heliometers in the usual way: 
61 Cygni ........ . 
µ Cassiopere ..••. 
Polaris ....... . 
Bessel, 1840 .....••........••. +011 • ~48 
Au wers, 1863 . _ . . . . . . . . • . . . . . +o . 564 
Ball, 1878 .... .•....•..••..... +o .468 
Hall, 18130 ...........•........ +o . 2(51 
Bessel . . . . . . . . . . . . . . . . . . . . . . . -0 . 12 
Struve . . . . . . . . . . . . . . • . . . . . . . +o . ::l42 
Liudenau...... . . . . . . . . . . . . . . +o . 144 
Struve and Peters .....•...... +o . 172 
C. A. F. Peters ..........•.... +o . 067 
Professor Pritchard lays stress upon the fact that each photographic 
plate must be considered as carr_ying its own scale; and, due regard 
beiug paid to the unavoidable, though slight, variations of scale in the 
different plates, he is of opinion that in this delieate class of work pho-
tography will g·ive as accurate results as any other known method. 
For 61 Cygni the value given reHts upon the measurement of three 
hundred and thirty plates, taken upon eighty-nine nights; each com-
ponent was referred to four comparison stars. On each of fifty-three 
nights four plrntog-raphic plates were taken of 11. Cassiopeoo, the ex-
posures Yarying from five to ten minutes. Experiments seemed to indi-
cate, however, that sufficiently approximate results, with a great saving 
of labor, would be obtained by confining the observations to about five 
nights in each of four periods of the year indicated by the position of 
the parallactic ellipse. ProfesHor Pritchard proposes to apply this 
method systematically to all those stars between magnitudes one and 
one-half and two and one-half which attain at Oxford a suitable alti-
tude; and he hopes to obtain good results for all of these stars that have 
a parallax not less than the thirtieth of a second of arc. 
DOUBLE .A.ND MULTIPLE ST.A.RS. 
E xtension of the law of gmvitation to stellar systems.--Professor Hall, 
in.a <li. ens ion of this question in the .Astronomieal Journal, after a re-
view of the various speculations npon the subjeet, says: '' The weakness 
of the proof tlJat tlie Newtonian law governs the motionij of double 
stars arises from two sources. lu the first place, the errors of obser-
vation have a large ratio to the quantities measured. This condition 
mahR it difficult to compute the orbits with much accuracy, or we may 
satisfy the observations with very different elements. - The 
in. ufficiency in the data can only be removed by further observation. 
Since there i no theoretical difficulty in the way, tbe continuation of 
the ob ervationH of double tars and the improvement of methods of ol>-
' rvation will, in time, give the means for the accurate determination 
of th 1 ir apparent otbit . The theoretical difficulty in proving the law 
of N wton for double tar. can not be overcome. But we can increase 
th pr bal>ility of tlie exi. teuce of tlli, law by determining rn·ore orbits 
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·ancl those that arc very differently situated. If the· htw prove satis-
factory in all cases, we shall have a probability of its universality in-
.,,. creasing with tbe progress of astronomy." But, although this proba-
bility may be very great, it can not constitute a proof offering the cllar-
acter of experimental certainty which clothes the law of Newton itself 
in our planetary system. 
A serious diffic!.1lty is encountered in tbe enormous velocities with 
which quite a number of stars appea,r to be moving through space, "run-
awa,y" Groombridge-1830, µ Cassiopem, f3 Hydri, a Bootis, and others. 
Some of these velocities are comparable to that of a comet in close prox-
imit.r to -the sun, but in most cases there is no visible object near the 
one in motion to wldch we can ascribe an attractive force, acting accord-
ing to the Newtonian law, which would produce the velocity observed, 
mlless we assume enormous masses. 
An interesting article upon this subject is contributed by M. Tisse-
rand to tlie Bnlletin Astronomique for January, 1887. 
11fila.n Double star observations.-Professor Schiaparel1i bas published, 
in the Milan volume 33, his first series of double star observations made 
at that observatory with the 8-incll refractor from 1874 to 1885. There 
are four hundred and sixty-five stars in his list, and in most of them 
th components are lesi:; than 5" apart. In an appendix are given the 
mean results for a nnm ber of the closest pairs as measured with the 
18-inch refractor. ·with this ioi:;trnment he discovered that the princi-
pal tar of c Hydr, i itself a Yery close donble, the maguit11<les of t he 
two components hci11g 4 and 5.5, and di" tance 0".2 or 0".25. The first 
part of th~ volume contains a detail ed description of the optical per-
formance of tlie 8-inch refractor, a di, cussion of the errors of tlrn rni-
crom ter and of the accidental errors of observation, a,nd a Yery fnll 
compari . on with em bow ki' measureR. The differences in the <leter-
mination of po ition m1glc dne to the varying inclination of the line 
joining the two, tari:; to the line of the ob erv r's eyes are a lso investi-
gat <1, hnt the r ,Ter. ion pri m wa,, not usecl. Professor Schiapar lli 
fincl . that hi m a nre of di tance a,r fre from systematic error8, due 
t . p r. nalit,r but hi po. ition anO'le. have a tendency to be small a's 
com par cl with tho. of other b, rver . 
Pro~ ·:. or Hough ha' publi. h cl a catalogue of two hundred and nine 
n w douhl .· t. r . di. o,· r <land m a ur 1 d hy hi1m:;elf with the 1 ~-inch 
r fr, ·t r f h D arhorn b.' n· tor . Short li t of 11 w doubl . 
h Mc 
containing a. it do . 11 w 
t: nt; and a Tauri, 12 mag., 
f 
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any known pair. The elements, however, are only to he rcganled as 
provisional. 
_For 85 Pegasi, Mr. Schaeberle has deu.uced proper motions of +os.833 
in right ascension, and -1".005 in declination. 
Elements of binary stars. 
Posi- Posi- Semi- Period Timo of tion of Incli- Ecccn- Mean tion of perias- nation tricity 
axis motion in Computer. Star. periaAtron 11ode major years 
T n tron t e a lJ p "A 
---- ,,'.,,1= -- - -0 0 /I 0 li Equulci. ...... . ] 892. 03 24. 05 26. 61 0. 406 ·- ----· · 11. 478 Wrublewsky. 
(3 Dclphini ...... . J8G8. 850 10. 938 220. 952 61. 5821 0. 09622 0. 46000 ·------· 16. 955 Celoria. 
85 regasi ........ ]881. 00 306. l 70. 3 68. 6 O. 35 0. 96 .. ......... 22. 3 Sclrneberlo. 
}: 3121 . .......... . 18, 8. 5198 24. 8-!'i 120. 454 75. 436 0. 30863 0. 67254 . .......... 34. 6188 Celoria. 
o :: 298 .......•• .. 188'.!. 857 2.130 21. 899 65. 847
1 
0. 58360 0. 88349 . ........ rn. G53 Celoria. 
70 (p) Opl1i11chi . . 1807. 65 120. l ]71. 8 58. 5 0. 4912 4. 50 -4. 098 87. Si Gore. 
14 (i) Orion is ... . . l!l59. 05 00. 6 :l02. 7 45. 0 0. 2465 J. 22 -1. 80 100. 48 Gore. 
}: 1757 .....•••... . 1701. 08 87. 6 185.4 40. 0 0. 4408 2. 05 +1. 30 276. 02 Gore. 
p Eri<lani .... . .. . 182:l. 55 135. 0 240. 0 38.5 0. 674 6. 96 -1. l!l 302. 37 Gore. 
"AO ,hi11 cl1i. ..... . 1787. 9 105. 5 152. 5 38.1 0. 4424 1. 53 +o. 9638 373.5 Glasenapp. 
:S 048 .•••.•.•..•• 1716. 0 1 166. 5 03. 6 46.0 0. 220 1. 64 -0. 741 4~.8 Gore. 
-- ---
The miiltiple .~tar t; Oancri.-Professor Seeliger's recent investigations 
Jrn·rn confirmed the re. ults of bis earlier work, and those obtained by 
Struve in 187 4. "The three stars A, B, and C have the magnitudes re-
spectively, 5.0, 5.7, and 5.3. The proper motion of the system amounts 
in a century to +rns.6 in right ascension, and to -11" in declination. 
The close pair, A and B, have a motion round each other in about sixty 
years, their apparent distance varying from about 0".6 to 1".1; whilst 
c, the more distant companion, bas moved through about 55° of posi-
tion angle round the other two since Herschel's observations in 1781, 
its distance nev r very greatly varying from 5f'. The motion of A 
and n round their common center of gravity does not appear to be dis-
turbed to any apprccia,b1e extent by the influence of C, which is so placed 
as not to affect tlieir appa.rent relative motions, even though a very con-
siderable ma s be a igned to it, and as a fact Professor Seeliger :finds;for 
m' 
the most probable value of the mass of C, l+m =2.386, where 1, m, and 
m' are the masse of A, B, and C respectively. But there is a periodi-
cal retrogre sion of C itself which is most easily accounted for by sup-
posing the presence of a close companion, one hitherto undetected, and 
therefore either entirely dark or but faintly luminous. The distance of 
tbi companion i probably only a few tenths of a second, the distance of 
C from the pc,int, s2, round which it appears to revolve, and which may 
rea onahly be a sumed to be the center of gravity of itself and of D, the 
a t undiscovered fourth member of the family, being only about one-
fifth of a 'econd. The entire group may then be considered as a double 
dou le. 
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VARIABLE AND COLORED STARS. 
Chandler's catalogue of i•ariable b"tars.-The most important work upon 
variable stars since Schoenfold's "Zweiter Catalog," now tllirteen years 
old, is a new catalogue publil:;bed by Mr. S. C. Chandler as Nos.179 and 
180 of the Astronomical Journal. In the absence of any later catalogue 
from Schoenfeld this imm~diately takes its place as the standard, though 
the author states that it is preliminary to a more complete catalogue 
which will em body a series of observations and definitive investigations 
now in hand. 
An analysis of the catalogue shows that of the 225 stars con1prise<l 
in it 160 are distinctly variable; in 12 the periodic character is rather 
uucei·tainly define<l; 14 are distinctly irregular; 12 belong to the so-
called novce, or han3 been seen at only 011e appearance; and the 27 re-
mainiug have been too little obscned for the character of the variation 
to be properly knowu. Of tlie IGO periodical variables, epochs of both 
maximum aml miuimum are assigned for G:~; maximum epochs alone 
for 82; minimum epochR alone for 14, 9 of these being of the Algol 
type, while in one the period alone is given. The elements of 124 stars 
are the results of Mr. Chandler's own investigations; 22 are taken from 
Schoenfeld; and 14 from other computers after Mr. Chandler bad care-
fully coufirme<l. them. The systematic perturbations shown by rua11y 
of the periods have received attention, and tlrn further study of this 
subject promi es important additions to our knowledge of the causes 
of stella,r variation. 
Au eful novelty introduced in numbering the stars calls for unquali-
fied approval. In tead of giving them consecutive numbers each is ,lis-
tingui. 11 d l>y a number equal to one-tenth of the right ascension ex-
pre , e<l in time-.econd. for the equinox -1900.0. In this wa.y the numer-
ation JI d uot be tlist!lrbed by fresh discoveries. 
Tb catal gu give, in successive column a serial number assigned 
in the way ju t d criue 1; Scboenfeld's number; tlie right ascen ion 
aud d cliuati n for 1855, and tbe annual variation · ; the di coverer; 
<lat of di , v rs · r d11 on an arbitrary scale; magnitude at maxi-
mum and at mininmni; r nwich m an time of maximum and mini-
mum; ri c1; r mark ; antl approximate place for moo. 
" ry in" ni 11. · m thod of e timating the color. was employed by 
Ir. b, ndl r; i c n. i, t in timating the relatiY cbang in bright-
n , .- ff din tw , t· rs y th int .rposi ion, first, of a hlu and 1 h n 
l' , r d ,· ll, d gl , . . If , r cl and a whit tar app ar f tlle am 
hrigh n : wh n vi ,w cl lir c l, ·, th r d tar will m h faint ·.r 
wh II h 11n n-1, .. ' i. int rp ,' 1 lm h righter with h r cl gfa , ; 
<nd h. cliff•r 11· .- f l1igh n .·: ·a11 h , , r,vpr i . ly ,. timat <l 
1~ ·la11,l 1; m th cl in 1 the: thn.- } ff rd cl finit mea:nr. f h 
litr r n ·, in · 1 r f th tw > :t, r: n , 11 , rl itr, ry . cal cl p nclin" 
gla · . ·m t 1 y cl. Mr. , h, ncllC'l' fi 11cl.· th tb . .ff ct f 
u1 11 h ·al · . in, t . i: imp •r · •ptil I , a. 1 t u 
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the second aud uinth magnitudes. An important result of his obser-
vations is Urn intima,te conuectio11 shown between the length of period 
and tile ueptl.J of color of tlie star; the very .short-period variables are 
nearly white; those of louger period somewhat re<lder, the tint grow-
ing deeper, tlrn longer tlrn perio,l. 
Several new variable stars have been detected by Chandler, Sawyer, 
Espin, anti otllers, and among them are two of more than ordinary in-
terest, as t1wy a,ppare11tly IJcloug to tile well-known "Algol-type." Tue 
:tirst was <.liscovere<l. by Mr. O1.Jandler in tlrn constellation Oyg·nns (Y 
Oygni), right ascension =20h 47m,5; declination =+34° 14' (DM. + 
340, 4181). Its light varies froru 7.1 ruagnituue to about 7.9 magni-
tuue, and the period is probably Jd Uh 56m 488 • The second star re-
ferreu to, was discovered by Mr. Sawyer in March, 1887, iu the constel-
lation Canis Major, and as it is the first undoubted variable foun<l. in 
that constellatio11, it will probably be known as H, Oaui_s Majoris. Its 
position for 1887 is right ascension =711 14m.4; d1·clination =-Hi0 11'. 
Tue minimum obsc>rved by Mr. Sawyer was 0.7 magnittule, aml tlle 
period is 1 d 811 15m 558 • Mr. Chandler llas collected the obsen·atiom; of 
U Uphiucl.Ji, of all variables tl.Je oue with shortest period and tlie most 
rapi<l. fluctuations of lig1Jt, and he finds a curious but well-marked rc-
tanlatiou in tlle increase of brilliancy some half-hour or so after mini-
mum is passed. A. similal' irregnlarity llas been noticed in the -light- . 
curve of S Cancl'i aml occasionally iu that of Algol. 
M1·. Ullamller strougly urges ti.Jc possessors of large refractors to 
devote a portion of' their time to the observation of the mi11ima of vari-
able. that become too faiut for or<liuary telescopes, our know Je<lge of 
sucll variables being extremely deficieut. A.rgelander's method of ob-
servation is recommended. 
Profe sor Pickering bas in vrcparatiou an index to observations of 
variable stars which will give for each star the uumber of observations-
each year siuce the discovery of variabilit_y. This index will lJe pub-
lished in volume 18 of tlle Annals of tl.Je Harvard Observator.v. 
In an interesting article publi ·hed in the Observatory (April, 1888), 
Mis Olerke ha, collected a, series of Hotes upon variable double stars. 
These star how for the most part a spectrum analogous to tl.Jat of 
Siriu , that is of Ola s I, although single stars· of that class llardl_y ever 
how auy fluctuation in brightness. Algol-variables, if the eclipse 
theory of their clla.nges be admitted, make no exceptious to tl.ii8 rule; · 
_Gore' catalogue couta,ins three examples: o Orionis, S Monocerotis, 
and Y Virginis·, and among the we11-known doubles are y Virgiuis, 
s Booti , 7t Booti ', 38 Gemiuornm, a Piscinm, 0 Serpentis, aucl fJ Scor-
pii, and perliaps o Oygni. With few and doubtful exceptions, revolv-
ing- double star vary in concert, if they vary at all. 'l'he chauges of 
y Virginis illu trate the mode of procedure in this respect of couples 
intrin i Hilly equal. Tbey alternate iu each component, aucl cau thus 
t (}M~cte(t ou}y by o a,vt 1 ion, Each may be describe<-1 aR 1101·· 
142 RECOHD OF SCIENCE FOR 1887 AND 1888. 
mally of the third rnaguitude; all(} each in turn declines by about half 
a magnitude and recovers withiu a few days, yet so that the general 
prepouderauce, during a cycle of several years, remains to tile sarue 
star. Miss Clerke suggests that simultaneous variation in tlle color of 
neighboring stars may lead to the discovery of their physical depend-
ence. 
l\f r. G. F. Chambers bas prepared a catalogue (still iu man 1 • .1Scripl) of 
seven huudred a.nu eleven red stars, brighter tllau the eigh t and oue-
lrnlf magnitude, tlie result of observatious made from 1870 to 188u; 
less than twelve stars, according . to Mr. Ulrnmbers, can properly l>e 
termed carmine or ruby. 
STELLAR PH 01'0 l\'I:E'l'R Y. 
The magnitudes of the standard stars of the BritislJ, French, German, 
Spauisb, and American nautica,l almanacs have been rediscussed by 
Professor Pickering, and his results will probably be adopted iu future 
issues of the French, Spanish, aud American works. The plau pro-
posed was, that the magnitude adopted for each star sllould be the 
mean of those derived from the Harvard Photometry, the photometric 
observations of Wolff, the U rauometria Oxoniensis, and the U rano-
metria Argentina. The list publisheu embraces 800 .stars, a,ud of these 
the maguitudes of all but 64 depend upon at least two and geuerally 
upou three authorities ; 132 sta,rs being common to all four of tue 
adopted stanuard catalogues of brightness. 
A ''wedge-photometer," constructed under tlrn direction of Professor 
Pritchard for th Ilarvard Observatory, has been sul>mitted to a careful 
examination by Professor Langley, Young, and Pi<;keriug, and it ap-
pears from Profo .. or Laugley's investigation of tlle wedge, by means 
of hi bolomet r, that there is a sclecti ve absorptiou of light tlnougl1011t 
tlie wedge; fe ble in the more lurniuous portion of the spectrum, but 
of ·uch a ·h:1ract r that, broadly peakiug, tlJC tra11smissibility al ways 
iucrea · from h viol t toward the red, iucreasiug very greatly in ti.le 
infra-r d. The r ·ult· liave b en confirmed l>y Profe::;sor Pickeriug's 
xp rirnent , aud h y erupha,ize the danger, already recognized uy 
r fi '· r ritcharl, of employiug an iu trumeut of this kind in the 
o "rva i n f >pl -c 1 r d tar . 
Ir ma · mp ri · u f tll, · a -magnitude of the Oxforu Urauom try 
with h · f "\\ lfl' ' ·otHl ·atal u , and with tho ·e of the llarvar<l 
r f · · r i ·k rin ha · found that the Oxford magnitudes 
u th a\' n g' 1 .. ·' tll· n b liar c rd maguitud, · for 'tar d wu 
11 tllir ma«ui u ·, n CY : t r f r the four h aud tiftb, an<l l' ·s 
tar I w 11 ·ix h. ' h ar ard catalo(Tuc differ 1, ·s 
tw la t r do from acl.t 
lit r. 
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S'l'ELLAR SPECTRA. 
·Photographic study of stellar spectra. Henry Draper rnemorial.-Pro-
fessor Pickeriug, iu his annual report for 1888,. presents the .progress 
made in tlrn various iuvestigatious of stellar spectra as follows: A cata-
logue llas been prepared of the spectra of 10,875 stars, covering· the 
entire sky uortb of -25°. The 8-inch Bache telescope has been used 
for this work. Six lmu<lred aud thirty-tluee plates ha,;e beeu takeu, 
aml 27,953 spectra have been examiued. The type of spectrum is 
given iu each case, aud in about six thousand cases additional lines are 
vh,ible and have accordingly been described. The photographic iu-
tensities of the spectra have also beeu measured, giving a photometric 
measure of the stars by which those of different colors may be com-
pared. The first draft of a spectroscopic catalogue has been prepared, 
iucluding the place of each star for 1900, its designation and rnagui-
tude iu various catalogues, its photographic brightness, and tlle <lescrip-
tiou of each spectrum. The photographs required for the second inves-
tigation on the spectra of the fainter stars are nearly completed·. The 
iustruments <.1mploye<l in both of these iuvestigatious were prepared 
for shipment to Peru, where the work will be co11tinued among the 
southeru constellatiou1::,. The detailed study of the brighter stars witJ_i 
the 11-inch Draper telescope has been extemled. by the use of plates 
stainecl with erytlirosiu. The sodium liue D in tllese spEctra lias thus 
been photographed as a double liue. A catalogue has been formed of 
the Hues iu some of the brighter stars. In Sirius tlle liues, except 
those due to hydrogen, are very faint. But uearly four hand.red of 
tliem have beeu llleasured in differeut photographs of tliis star; fifteen 
are recorded between the liues II aud K. A begiuuiug has also been 
made of the study of the spectra of the variable stars. 
Dr. von Koukoly and his assistaut, Dr. Kovesligethy, have carried 
tlrn spectroscopic survey of the heavens begun by Vogel and Duu6r to 
15 degrees son th decliuation, and have pubfo;hed their work iu voluwe 
8, part 2, of the O'Gyalla observatious. The iustrnmeut used was a 
Zolluer spectroscope. Vogel'1:, arraugement of tyves was followed. 
Tlie catalogue contain, in all 2,022 stars, dowu to 7.5 maguitude. But 
one bright line spectrum wets suspected, a star of G.5 maguitude 50' 
nortli of C Orio11is, arnl this star, as welf as /J, o, and c Oriouis, is found. 
to have a variable spectrum . 
.Among the peculiarities detected in stellar spectra may be uoted the 
di ·covery by E ·pin ou August 13, 1 88, of a bright line in the spectrum 
of the variable ·tar R Cygui; and as Dunerfound it iu 1879-'82 of a weak 
III type, au extraordinary change seems to have taken plaee. Espin's 
brig·ht line wa · appareutly of a temporary character, and faded rapidly. 
Motion of sta,rs in tlie line of sight.-The spectro copic ob ervations for 
the determination of th" motio11s of star_s in the line of sight have been 
contiuu d at Greenwicl aH<l at th T 1 mple Ob ervatory, H,ug-by, the 
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only two observatories that have thus far given systematic attention 
to this important line of work. The most intere1:;ting results are in tht\ 
case of Sirius, which, when first observed at Greenwich in the winter of 
1875-'76, seemed to .be receding from us at the rate of 24 miles per 
second. This recession gradually clrnug.ed to an approach of 5 miles 
per second in 1882-'83, increasing to 24 miles in 1885-'86, aud then 
dropping to 1 mile in 1886-'87, and now becoming a recession agaiu, in 
1 87, of 6 miles per secon<l. As the Astronomer Royal remarks, these 
results are to be accepted with caution; the F line for which the meas-
ures were made would seem to have changed somewhat its character-
istics, and the observation is moreover one of extreme difficult,y, the 
discordances obtained on different niglits beiug almost as great as the 
whole range of displacement noted. 
Dr. Vogel, of Potsdam, has successfully applied photography to the 
determination of the displacement of liues in stellar spectra due to a 
motion of the star in tile line of sight. Two Rutberfor<l prisms were 
used, the observations beiug made on the third line of bydrogeu, Ilr, 
Dr. Scheiner, who lias been carrying out these experiments, has exa111-
i11ed the spectra of Sirius, Procyon, Castor, Arcturus, Aldebaran, Pol-
lux, aud. Rigel. Of tlrnse, Sirius showed. a slight displacement toward 
th r d, thu indicating a motion away from us; Procyou a <leci<led <lis-
placem nt, and. Rio-el a very large one in the same direction~ while Arc-
tnru. ·how <.l a cou i<lemble di placement towards the violet. A A~·s-
t matic xamination of all stars of the first and second maguitudes is 
to be undertak n with improved appa,ratus . 
.A 'l'RONOMICAL l'IlO'l'OGR.APIIY. 
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reported on April 19, and after some discussion it was decided to divide 
the Congress into two sections-one to deal with purely astronomical 
questions, and the other with questions pertaining to the photographic 
side of the problem. Each section drew up a serie~ of resolutions which 
were further discussed and amended by the Congress in full session, the 
result being an agreement to adopt refracting telescopes of 13 inches 
aperture and 11¼ feet focal length, and to undertake two series of pho-
tographs of the entire sky, one taking in stars as faint as the fourteenth 
magnitude, the other stopping at the eleventh. The ultimate aim is to 
convert the positions of the stars upon these last plates into the usual 
co-ordiuates of right ascension and declination, and to publish them in 
the form of a star catalogue, and to prepare from the series embracing 
the fainter stars a set of glass positives for each of the co-operating ob-
servatories or nations. 
Following are the resolutions iu detail as :fi.ually adopted: 
(1) The progress made in astronomical photography demands tuat 
astronomers of the present day should unite in undertaking a <lescrip-
tion of the heavens by photograhpic means. 
(?.) This work shall be carried out at selected stations, and the iustru-
ments shall be identical in their essential partR. 
(3) The pl'incipal objects shall be: a. To prepare a general photo-
graphic chart of the heavens for the present epocL, and to obtain data 
which shall enable ns to determine the positions and magnitudes of all 
stars down to a certain magnitude, with the greatest possible accurac.v 
(magnitudes beiug understood in a photographic sense to be defined 
later). b. To be able to utili½e in the l>est wa,y. both iu the present and 
in the futnre, the data obtained by photographic means. 
(4) 'fhe instnrn1ents employed shail be exclusively refractors. 
(5) 'rhe stars shall be photographed as far as the fourteenth ruagui-
tude, inclw;ive; tlli ._• magnitude beiug iudicate<l provisionally by the 
scale actually in u e in Ii,rance, an<l with the reserv.-ition that its _pho-
tographic value shall be definitely .fixed afterward. 
(G) 'rlrn aperture of tlle ol>j •ct-glaHses shall be 0.33 meter (13. 
incho ), aud. the focal leugth about 3.43 meters (11¼ feet), so that a 
minute of arc shall be represented approximately by 0.001 meter. 
(7) The director8 of observatories shall be at liberty to have the object-
glasse made wllere they de ire, provided they fulfill the general con-
ditions 1aid down by the Congress. 
(8) The aplanati 'm and achromatism of the o~jectives shall be calcu-
lated for radiation· uear tlie Braunhofer ray G. 
(0) All the plates shall be prepared according to the same formula; 
this formula to be sub cqnently agreed upon. 
(10) A permanent control of these plate from the point of view of 
th ir relatiP eusibilit.) to the different radiations shall be iustitnted. 
(11) Questiou,' iu regard to the preservation aud reproduction of tlie 
11ega.tives cau uot at present be ettled, and shall be referred to a 
pecial committee. 
(12) The ame conclu 'ions are adopted in regard to the photograplJic 
magnitude of tl10 star . 
(13) l e olution 8 above, in r gard to the aplanatism and achromatism 
f the bj ct-gla s , hall be under tood iu the sen8e that the mini-
mn,~ focal di tance shall l>e tliat of a ray 11 ar G, o a to attain the 
maxunum >'en ·il>i lity or th photograiphic plates. 
H. Ii . 142- 10 
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(14) The pbject-glasses shall be constructed in such a manner that 
the field to be measured shall extend at least 1 degree from the center. 
(15) In order to eliminate :fictitious stars aud to avoid inconvenience 
from minute specks which may exist upon the plates, two series of 
negatives shall be made for the whole sky. 
(16) The two series of negatives sball be so made that the image of 
a star situated in the corner of a plate of the first series shall be founu 
as nearly as possible in the center of a plale of the second serie8. 
(17) Besides the two negatives giving the stars down to the four-
teenth magnitude another series shall be made with shorter exposures, 
to assure a greater precision in the micrometrical measurement of tlie 
fundamental stars, and render possible the construction of a catalogue. 
(18) The supplementary negatives, destined for the construction of tlie 
catalogue, shall contain all the ~tars down to the eleventh magnitude 
approximately. The executive committee shall determine the steps to 
be taken to insure the fulfillment of this condition. 
(19) Each photographic plate to be used in the formation of the cata-
logue shall be accompanied by all the data necessary to obtain tho 
orientation and the value of its scale; and, as far as possible, these data 
shall be written on the plate itself. Each plate of this kind shall show 
a well-centered copy of a system of cross-wires for the purpose of elimi-
nating errors which may be produced by a subsequent deformation of 
the photographic film. Purtber details of this nature shall be deter-
mined by the _executive committee. 
(20) In the negatives inteuded for the map the number of cross-wires 
to be used in their control and reduction shall be reduced to a mini-
mum. 
(21) The tubes of the photographic instruments shall be constructed 
of the metal most likely to give an invariable focal plane and shall carry 
a graduation for the determination aud regulation of the position of tl.te 
plate. 
(22) Tl.te executive committee shall choose the reference stars to be 
u d. 
(23) Th que tion of the methods of measurement and the conversion 
of the number obtained into right a8censions and declinations for the 
quinox of moo i left to the executive committee. That committee 
haU fir t occupy it elf with the tudy and methods of use of measuriug-
in trum nt , ·iving either rectangular or polar co-ordinates, and ba 'ed 
up n the imultan ou u of cales for the larger distances, and mi-
cromet r crew for scale ubdivi'ion . 
(24) The c nn ction of the plates will be effected in conformity with 
re, lntion . lG. 
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ate the necessary funds for the Washington Observatory. The business 
of the permanent committee is transacted through au executive bureau, 
consisting of Admiral Moucbez, president; Christie, Duner, Janssen, 
Struve, and Tacchini, members, and Gill, Loewy,and Vogel, secretaries . . 
It is expected that meetings of the permanent, committee will be held 
every three years, though they may be called more frequently if found 
desirable. Before adjourning, the Congress electe<l also a special com-
mittee, to occupy itself with the application of photography to astron-
omy other than the construction of a ma,p, acting in concert with the 
permanent committee. Messrs. Common and Janssen were requested 
to take charge of this matter. They have communicated by circular 
with all who are likely to be interested in this work, and propose to call 
a meeting at Paris, and form a committee for the consideration of the · 
best moons of carrying out the plan suggested by the Congress. 
As mauy preliminary experiments are necessary in arranging details, 
special subjects of iu-rnstigation have been referred to different astron-
omers. For instance, the study of the proper form of reticule, to Vogel; 
photographic maguitudes, to Struve and Pickering; optical deformation 
of image , to Struve; study of three or four stars nearly in a straight 
line, embracing an angular distance of about 1 degree, and photograrphed 
necessarily at the center and corner of a plate, to the observatories of 
Algiers, Leyden, P,Lris, Pulkowa; distortion of the sensitive film, to Al-
giers, Mendon, Potsdam; curved plates, Christie; orientation of the 
plates, the Cape, Paris; measuring apparatus, to a special committee; 
formula for the preparation of the plates, Abney, Eder; the effect of 
colors of the stars upon tlie photographic magnitude, Duner. 
The permanent committee has published, through the Paris Academy, · 
three reports: tlle first, a full account of the Congress held in April, 
1887; the other two, "bulletins,1' containing correspondence and results 
of the preliminary investigations. These papers are of great importance 
in the prop_osed photographic work, but they can hardly be reviewed 
satisfactorily here. The most extensive are: "Note sur !'application de 
la photographie aux mesures micrometriques des etoiles, T.-N. Thiele; 
De !'influence des durees de la pose sur l'exactitude <l.es photographies 
stellaires, J. Scheiner; Travaux preparatoires effectues a l'observatoire 
do Potsdam, Vogel; Expose de la methode parallactique <l.e mesnre,-
reduction des cliches, J. 0. Kapteyn; Recherches faites a, l'observatoire 
de Harvard College sur les resultats photometriques, E. 0. Pickering; 
~tendue du champ des cliches photographiques de l'observatQire de 
Pari ·, l\OI. Ileury." 
It is strongly recommended that the plates be measured at a central 
bmean establislled in tlie neigllborhood of Paris. 
Professor Pritchard ha~ing undertaken, for the photographic com-
mittee of the Royal Society, an examination of two silver-on-glass mir-
ror of the ame aperture but of very different focal lengths, with a view 
of a certaimng the practical effects of focal lengtll ou tlle photograp!Jic 
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field, bas concluded that mirrors are unsuitable for any extensive chart-
ing, particularly mirrors of short focal length; at the same time there 
i::1 no doubt as to their capacity for tlle siugularly accurate delineation 
of small portions of the heavens, and for such operations as those con-
nected with stellar parallax or the charting of the moon. 
]\fr. Roberts has described in the Monthly Notices (40: 5-13) an in. 
strument which he calls the ·' stellar pantograver," intended to surmount 
the llifficnlties of reproduciug the negatives after they have been ob-
tained. It is essentially an instrum~nt for engraving upon copper plate8 
points of the same size and iu the same relative positions as those de-
pit.te<l by the photographs. 
In the long exposures of two hours and upwards that some of tho 
photographs have required there is considerable danger of displace-
meuts of ti.le images upon the plates due to variations in the refraction. 
Dr. Dreyer has found that in latitude +50° such displacements are not 
likely to exceed 0".5 (and will therefore not a,tl'ect sensibly the symmetry 
of the images) in the case of an equatorial star moving from 27m east 
to 27m west of the meridian or in the case of a star of +25° declination 
moving from 3901 east to 39m west. 
The photographic work of Professor Pickering upon stellar spectra, 
and of Gothard, Vogel and Roberts upon nebnlm, has been mentio11e1l 
under these headi11gs. Rapid progress has been made by Dr. Gill 'witl1 
llis southern photograpllic Durchurnsterung. 
COME1'S. 
Iaximnm 1Jnght11 : . wa. 
Tl1 ' ·urr •ct1 u to tli 
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ephemeris computed direct1y from the clements was _4m.4; + 4', corre-
spoudiug to a retardation of the perihelion time of about two days. · 
_ Comet Olbers, originally discovered l>y the celebrated Dr. Olbers on 
March 6, 1815, was picked up by Brooks on August 24, 1887, inde-
tlen<lcntly of Ginzel's ephemeris. Bessel, who made a discussion of 
the earlier observations, predicted a return to perihelion on February 
9, 1887, and Dr. Ginzel, rediAcussing the orbit in a very elaborate 
manner, foun<l the most probable <late of perihelion to be Decem-
ber 17, 1886, with an m1certainty of 1.6 years. Perihelion actually 
occurred 011 October 8, 1887. Especial interest attaches to this cornet 
as the third. member of the group of comets having a period of about 
sevent.y-firn years (Halley's, Pons', and Olbers'), wh ich bas returned 
to perilrnlion in conformity with prediction. Kammermann , at Geneva, 
described it 011 August 29, 1887, as a bright 7.8 magnitude, with a faint 
t ail. There seems to be 110 reason for supposing that it lrns lost any-
thing of its light-givi11g power since its previous appearance in 18l5. 
Tlle last ol>servation at this return was made at the Lick Observatory 
ou Jnly 5, 1888, when the tlieoretical l>rightness was less thau one-
tenth that at the time of discovery. 
Comet Tempel.-'l'he comet discovered by Tempel on July 3, 1873, and 
fonll(l to 11ave a p rio<l of fiye and one-quarter years, was observed at its 
return in 18i8, l>ut e caped observation in 1883 wlen it was due at peri-
heliou on November 20. Tlie conditions of visibility seem to be even 
worse for the return of 1880, tlle comet l'emaining too near tbe sun, 
while the circumstances of the return in 1894 are but little different 
from those of 1883. 
Comet Winneclce.-Von Ilaerdtl has rediscussed the motion of Win-
neck e'H comet, making u e of ob erv~ttions at a later retnrn than Op-
polzer conhl employ in l 880. The object was to detect, if possible, any 
increase in the mean motion similar to that exhibited l>y Encke's comet, 
though not sensible in Faye's comet, possibly owiug to its great perihe-
lion diRtauce. Ile finds 110 acceleration whatever of the mean motion, 
tl\e actual fig-nrcs ilHlicating ratlier a slight retardation, uut far too 
small to jn tify any conclusion other than absence of change in the 
mean motion ai)d length of period. 
Comet 1886 VIII: / Discovered l>y Barnard on January· 23, 1887; last 
~Comet c 1 ' ,7_. _ observ don May 22, 1887; perihelion Novemuer 28, 
1 u. 
Uolllet 1 87 I: I A cab1e <li patch from Dr. Thome, the di-
= olllct al 7. rector of the Cordoba Observatory in South 
='I'll(\ gr at 1-ou thcm comet. America, annonnced his discovery on Jan-
uar_y 18, 1887, of a large comet, or rather the tail of a large comet, faint 
HlHl illu, or in the twiligbt and mist of the horizon. From later infor-
mation it appeared that the comet was seen at Blauwberg, near Cape 
Town, on the ame ev ning, l>y a. farmer aml a fiRherman, and a clay or 
two later it was seen at several places iu Australia. Dr. Thome was 
150 RECORD OF SCIENCE l<'OR 1887 AND 1888. 
not able to confirm his discovery till January 20. From the 22d to the 
25th the comet was a beautiful object, to the naked eye-a uarrow, 
straight, sharply defined, graceful tail, over 40 degrees long, shiniug 
with a soft starry light against the dark sky, beginuing, apparently, 
without a bead, and gradually wideniug a11d fading as it extended up-
wards. At the Cape of Good Hope it was observed from Jannary 22 
to 28, the long, straight tail recalling the comet of February, 1880. Tl1e 
Revista do observatorio for February, published by Dr. Oruls at mo 
Janeiro, gives a sketch of tlie comet made on January 24. T'he nucleus 
was then somewhere beyond the bright star a Gruis, invisible in the 
haze of the horizou, a.ud the tail stretched up beyond /J IJydrae, a 1rnr-
row ribbon 52 degrees in length and about half a degree in width. As 
far as we have been able to learn the comet was not seeu at all in the 
northern hemisphere, and was not followed in the southern hemisphere 
b~yond the end of January. 
Unfortunately, also, no well-defined nucleus, or even the slightest 
condensation as a point of observatiou con Id be made out at any of tbo 
observatories at which the comet was Yisible, and from the rough ob-
servations which were obtained it is impossible to determine the orbit 
with any degree of precision. The earlier dispatehes suggested tlJO 
i<lentity of the new comet with the great comet of 1880, apparently on 
the ground of a general similarity of the circumstances of the apparition, 
aud on the fact that the line of siglJt nearly intersected tlrn orbit of tbe 
comet of 1 80; bnt Mr. Chandler, who has made a critical discussion Of 
all tlle ob ervation obtained, has been unable to reconcile them with an 
orbit similar to tllat oftl.Je g-roup of great comets of 1843, 1880, and 18 '2; 
the orbit that be obtai11s bears a closer resemblance, in fact, to tho e of 
the comet of 1680 and 1680. The unavoidable uncertainty in tbc ob-
servation must, however, ·leave the question of identity unsettled. 
The extremely small perihelion distance is worthy of notice, and may, 
p rl.Jap , account for the lack of nucleu . Indeed, if we accept the orbit 
c0mputed by Dr. Opp nb im (q=0.0047), the comet must baye plough d 
througll tb urfac of the unit elf. 
m t 1 7 II: I i cov r d by W.R. Brooks, at Phelps, New York, 
_ = Com t ~ 7- on tb ev ning o;f January 22, 1 87, in the con tella-
ti 11 ra . In th arly part of February it r ach d its great st north-
rn 1 Jina i n ° th u w nt outh again, and wa last ob en· d 
n 11 ark, on April 2 • rom the time of di coY ry 
1, lly h1 rightn till about tbe middle of F ruary, 
a a l ri ht t 1 ·opi d t a out 3' in diam-
n, ation of th t nth ma ni 11d • 
t ·b rt Ii rbi 
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wards the north and west; l~st observed on April 10, at Orwell Park. 
The ordinary formula for brightness, which ass~me~ tha_t the com~t 
shines by reflected suu1ig1Jt only, seems to have falle<l m tlus case, as rn 
many others; in the middle of Marcll, when its theoretical brightness 
was 0.12 that at the time of discovery, it, was apparently as well seen as 
durin g the fil'St days of its appearance. 
Comet 1887 IV: \ Barnard's tllir<l comet of 1887 was discovered at 
=Cornet c 1587. ll o'clock on the cveniug of l\fay 12, in right as-
censiou 15\ declination-31 °. On May 13 it was described by Boss as 
haviiw a star-like nucleus of the 11.5 magnitude. It increased some-
b ·1 wha,t in l>rightness till alwnt the middle of June, developing a ta1 
which attained a lengtb of 5'. It moved rapidly north, and on account 
of its 1Jrigl1tness and favorable situation was well observed, till August 
11. Mr. Muller bas already completed a definitive orbit, and finds tbat 
tLe ol>servatious are represented by an ellipse somewhat better than 
by a varabola. 
Comet 18 7 V: 
= Comet f 1 '7. 
= Com •t 1 'lG. 
= 0-11,cni' •onict. 
=OIIJPrs-Brooka comet. 
Fonnd by W. R. Brooks, of Phelps, New 
York, 011 .August 2:1, 1887. (.See cornet Olbers.) 
Oonrnt 1 I: I J)j covered by Sawcrthal, at the Cape of Good 
=Com ·ta) "· . Ilopc, on Pebruary 18, 1888, or the early morning 
of February 19, civil reckoning, the comet being readily seen with tbe 
naked eye, with slial'ply defined nucleus of tlJe seventL magnitude in 
rig lit a ·cen ion lD\ declination - 56°; a tail 2° in length was visible 
with au opera-gfa :. Tl.le rapid northerly motion brought it, by the 
l~th of March, into view in tbe uorthern hemisphere, where it was fol-
lowed until September, being reported visible to the naked eye until 
the first part of May. Thome, at Cordoba, described it as a fine naked-
eye ol>ject, with a tail, at its maximum, 5° iu length and a nucleus of 
tLree and one-half magnitude. Remarkable fluctuations occurred in 
the brightness of the head, during the months of March and May, re-
sembling the pLeuomena noted in the great September comet of 1882 
and the Pou -Brook comet of 1884. 
On the HHh of March tlle main eighth magnitude nucleus was seen to 
have an eleventh maguitulle compauion, and on the 27tll of the month 
a third faint nncleu was detected; the triple nucleus was last seen 
on tlle 4th of June. Between the 19th and 21st of May it became five 
or six time brigliter than during the days immediately preceding, and 
from the nucleus two bright streamer were shot out, curving backward 
on either side of the uucleu into the tail. This sudden outburst is a!! 
the more difficult to account for as it occurred two montLs after peri-
helion ; it i to be regretted that no spectroscopic observations were 
bbtiu d at thiH critical perio<1. 'Ille pectro. copic o·b ervations made 
in March anrl Apr'if, how ·<la fa,int, broa<l, conti11uou spectrum, in au-
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dition to tbe three characteristic hydrogen bands. Tl.Je orbit, accord-
iug to Berberich, is undoubtef11y elliptic, the period, from his preliminary 
computation, being 2,3t0 years. 
Oomet 1888 II: 
=Comet b 188B. 
= Euclrn's comet. 
First observed at this return by Tel>butt, at Wind-
sor, New South Wales, on July 8. (See comet Encke.) 
Comet 1888 III:· Discovered by W. R Brooks, at the new Smith Ob-
:::;=Comet c l88R. serva,tory, Geneva, New York, about 8:45 P. M., .Au-
gust 7, 1888-rigllt asceusion lQh 5111 , declination +44P.30'. Tile heatl was 
round, one-half minute in diameter; the nucleus was of the ninth to 
tenth ml'.lgnitude, and there was a, little tail 5' long in position angle 
270°. Perihelion had been passed on July 31; tbe last observation re-
ported was on October 10. 
Comet 1888 IV: 
=Comet d 1888. 
=Faye's comet. 
Comet 1888 V : 
Found by Perrotin, at Nice, August 9, 1888. (See 
Comet Fa.ye.) · 
Perihelion = T 
Designation. I Greemdch 
mean till.le. 
1886. 
1886 VIII .. .... :XoY. 28. 3tl ... . 
I 1et-1. 
1887 I ...... Jan. 11. 2:J ... . 
II ...... l\lar. 17.03 ... . 
III ...... Mar. 28.40 ... . 
IV . . ... . June 16. 66 •... 
Y ...... Oct. 8. 4u ... . 
1 181-8. I 1888 I ...... Mar. 17. 00 ... . 
II . . . . . . J ·nne 27. 99 •.•. 
III . . . • . . July 31. 15 .... I 
JV ..•.. . Aug. 19.54 •••. , 
Y . . . . . . Sept. 13. 00 .... 
Q 
0 
25tl 12 
337 -1:3 
279 51 
1~5 27 
245 l~l 
8-1 :W 
359 55 
334 ;39 
101 30 
209 42 
137 35 
..dpproximate elements of the cornets of 1887 and 1888. 
(,i) 
31 5~3 
G:~ 36 
159 11 
:16 2D 
15 8 
65 Hl 
245 23 
k-3 57 
59 1-1 
;Wl 14 
:291 4 
q e DiscoYerer. 
I Date of I S.rno I discovery. nym. 
--
V 1887. 
t:5 35 1. 480 . Barna rel .•••••. Jan. 23 1E87 c 
];~7 0. 005 ....... . Thome ......... Jan. 18 1887 a I Great Scuthern Comet. 
104 17 1. 633 .... ... Brooks ........ J an. 2:t 1887 b 
139 49 1. 007 . . . . . . . . Haruarcl . .• • . . . Feu. lu H3B7 cl 
lt88. 
17 33 1. 394 0. 99G .... do. .. . . . . . . . May 12
1
1887 e 
44 3-1 I 1. 19tl I 0. 9.· 31 Brooks . . . . . . . . Aug. 24 1887 f 
I 
Olbers's. 
4215 0.699 0. 995 Sa"°ertha l ..... 
1
Feb. 18 1888a > 
12 53 0. 34:{ 0. e-H.i Tel>bntt. .. .. . . July 8 1888 b Enc:ke's. rn 
74 12 1 0. 902 . . . . . . . . Brooks . . . . . . . . Ang. 7 181:8 c I ;a 
11 20 1. 738 0. 549 ~\.t Nice ....... . Ang. 9 I l i:88 cl :F'a~·e's. 0 
56 27 1 1. 522 .•. . .. . Barnard....... Oct. 30 1888 f Elliptid z I I 0 
~ 
~ 
1--1 
C.,'"l 
CJ:) 
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Prof. Daniel Kirkwood has suggested that certain comets of short 
period may have originated witllin the solar s,ystem. Wolf's comet 
(1884 III), for example, before· its last near approach to Jupiter, had an 
eccentricity of 0.2.8, which is exceeded by twelve known asteroids, and 
the elements of Tempel's comet (1867 II) do not differ greatly from 
those of an eccentric asteroid. Ont of twenty short-period comets, 
seven have disappeared either by dissolution, like Biela's comet, or by 
the transformation of the orbit by Jupiter as in the case of Lexell's comet. 
Five, or, including Encke's and Biela's, seven, have periods commensur-
able with that of Jupiter; all have direct motion; all but one have a 
smaller inclination than Pallas, aud there is a tendency of the perihelia 
to concentrate in the 180° (from 290° to 110°), as in the asteroids. 
One of the most able of recent conttibutions to cometary astronomy 
is a monograph by Dr. Krentz upon the orbit of the great September 
comet of 1882. In connection with investigations being carried on by 
Profes or Weiss this will form a complete discussion of the system of 
comets with remarkably small perihelion distance, 1843 I, 1880 I, and 
1882 II. 
Dr. Galle is compiling a catalogue of recent comets em bracing the 
various supplements to the list given in 1847 in Encke's edition of 
"Olber ' Methode." 
ME'l'EORITES. 
R esearches onnieteorites.-Mr.Lockyer presented at the meeting of the 
R yal Society on November 17, 18 7, a paper giving the results of his 
"R earche on Meteorite ," which has attracted much attention. He 
h xamined meteoric pectra under various conditions, particularly 
that of feeble temperature, and bas found it possible to obtain from 
m tc rite spectra that show the most peculiar features of solar, stellar, 
n bular, or cometary spectra. "In the pectra of nebulm, for instance, 
sev n Jin have been <1 tected, of which three were traced to hydrogen, 
thr e to low-temp rature inagn ium, and the seventh, which ha not 
y t be n traced to it originating 1 ment, has been given by the glow 
fr m the burro al met orite. The most characteristic nebular line 
w~ id ntifi. d with tb low-t mp rature fluting of magnesium, and tbe 
mrn ual , p rum obtain fron the comets of 1866 and 1867 was 
1 th au . Th 
t 
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as ·composed of meteorites, or masses of meteoritic vapor produced by 
heat brought about by condensation of meteor-swarms due to gravity, 
. so tbat the existing distinction between stars, comets, and nebnlre res~s 
on no physical basis. All alike are meteoritic in origin, the differences 
between them depending upon differences in temperature,·and upon the 
closeness of the component meteorites to one another. Novm (new stars 
that blaze forth suddenly) are explained as produced by the clash of 
meteor-streams, and most variable stars are regarded as uncondensed 
meteor-streams. Stars with spectra like that of Alpha Oriouis (Rigel) 
are considered not as true suns, but as mere clouds of incandescent 
stones; probably the first stage of meteoritic condeusation. Stars with 
spectra of the first and second type represent tb_e conderisecl swarm in 
its hottest stages, while spectra of Sccchi's fourth type indicate an ad-· 
vanced state of cooling." 
The g<meral conclusfoms arrived at by Mr. Lockyer may be thus 
summarized: All tSelf.lnminous bodies in space are composed of me- • 
teorite variou ly a 0 ·grcgated, and at various stages of temperature 
<l !)ending upon th fre(]uency and violence of their mutual collisions. 
Com t , n nli ', bright-line stars, stars showing banded spectra of the 
third typ , including most long-periocl variables, are to be regarded as 
v ritable meteor- warms; they are made up, that is to say, of an in-
definite multitude of eparate and (in a sense) independent solid bodies, 
ba,th d in evolv d ga es, and glowing with the beat due to their ar-
rested moti n . "Tbe existing distinction," we are tol<l, "between 
:::;tars, comet , and nebulro rests on no physical basis." Stars, on the 
other hand, of the Sirian and solar t;ypes (constituting the only true 
" suns") are vaporized meteor-swarms; their high temperatures repre-
sent the surren<lered velocities of myriads of jostling particles, drawn 
together by the victorious power of gravity. 
"Colli ions" are not however exclusively relied upon for the cos-
mical })roduction of' light and heat. It is admitted that the luminosity 
of comets and nebnlm mu t be largely due to electrical excitement; 
nor is any reason apparent why its influence should be restricted to 
the e two cla se of bodies. Destruction of movement by impacts can 
scarcely be ma<le to supply its place. Occasional illuminative effects 
may be derived from it, but none that are uniform and permanent. 
The mall bodies which, more or less plentifully distributed, appear 
to pervade space, are in this theory· treated as the fundamental atoms 
of the universe. But it is evident that we can not begin there. They 
have a hi tory, marked perhaps by strange vicissitudes. They may be 
agent of regeneration, but they are almost cel.'tainly products of de-
struction. Possibly tliey are seed as well as dust, and serve as the 
material link betweeu the creation and <lecay of successive generations 
of suns. 
The orbits of meteorites.-Prof. II. A. Newton, of Yale Ool1ege, l1a.s 
carefully studied the cvideuce available for determining the ''former 
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orbits ot those meteorites that are iu our collections and that were seen 
to fa,11." Of these stone-falls there are tllree classes: (a) 116 falls for 
which we have statements as to the direction of the patli througl.1: the 
air; (b) 94 falls of which we know the time of day; (c) 50 or more falls 
of which the history is too scanty to give the time of day. He is Jed 
to tlie following three propositions: 
1. The meteorites which we have in our cabinets, and which were 
seen to fall, were originally (as a class and with a very small m11n-
ber of exceptions) moving about the sun in orbits that had inclinations 
Jei-;s than 90°; that is, their motions were direct, not retrograde. 
2. The reason why we have only this class of stones in our collections 
fa not one wholly or even mainly dependent upon the habits of men; 
1wr on the times when rneu are out of doors; nor on the places where 
men live; nor on any other principle of selection acting at or after the 
arrival of the stones at the ground. Either the stones, which are mov-
• ing in the solar system across the earth's orbit, move in general in direct 
orbit , or else for some reason the stones which move in n~trograde 
orbit do not i11 general come tlirough the air in solid form. 
3. The perihelion-distances of nearly all the orbits in which these 
i--tone moved were not less than 0.5 11or more than 1.0, the earth's 
nHlins-vector being unity. (Observatory 11: 331.) 
t the meeting of the Royal Society, Novembf'.r 15, 1888, Prof. G. IT. 
Darwin reau an important paper dealing with the mechanical co]l(litio11s 
of a warm of meteorite· from a mathematical staud-poiut. 
SOLAR SYSTEM. 
Motion of tlte solctr systern in space.-Dr. Ludwig Struve has made a 
cnrrfnl compari on of the Pulkowa catalogues for 1855 with Anwer's 
r -r 'tlu tion of Jlradley (epoch J 755), au<l, as one of his result , bas ob-
t,1i11 <la valu of tli motion of our y tern to which a goo<l deal of in-
t r , t atta ·11 ,' . .A. it wa nece my to a sume some connectio11 be-
tw n th rnag11itucl f a ,·tar an<l it di tance, he adopted the fol1ow-
i11ff r lath· . , r garcling a ,' tar of tlle sixth magnitude a at th' di · 
tauc unity: 
Mag. 
1 
2 
:J 
m... I l"'·J 
n. 1:1 1 r: I .:n Ii 
o. :i,; I 7 
0. :-, 1 
0. iO 
1. 00 
] . 4!1 
2. 2:-, 
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lation Hercules. By combining his results with those of other astrono-
mers. Struve adopts for the mean a displacement of about 5", corres-
pond.ing to a velocity of 15 miles per second. The point toward which 
the f;ystem is moving is still in Hercules, right ascension 266°.7, decli-
nation +31°.0. 
The following table shows how the -various determinations of these co-
ordinates agree: 
A. D. Epoch. 
0 0 
W. Herschel. ........ ........ ...........•.. 260.6 -f-26.3 . .. .. . . . . --. 
Do .......................... , ....... . 245.9 +40.4 -....... -.. 
Gauss ................................... . 
Argelander ............ , .......••.. ....... 
Lundahl ........................ __ ...... . 
259.2 + :10.8 . . -.... - .... -
259.9 +32.5 1792. 5 
252.5 +14.4 1792.5 
0. Struve ................................ . 261. 5 +37.6 1790 
Galloway .. - ••....... .................... 
M~i.cllcr ........................... _ ... _ ... . 
260.1 +34.4 1790 
2(il. 6 +39.9 1800 
Airy ..................................... . 
Dunkin ............. . ..... ..... .......... . 
Gylc16n .............. ....... ........... ___ _ 
Do .•••...•....••... ...... .. _ ... _ ... . 
. 261. 5 +24.7 1800 
263.7 +25.0 1800 
273.9 - ..... - --... 18001 
260.5 ..... --. - -... 1800 
L. de Ball .................. , ............. . 
Rauckon .......... _ .... __ ... ___ ... ___ .. __ . 
Bischof ................. . ______ ..••........ 
Ubagbs .................................. . 
L. Strnve .... ...... _ .......... ___ ...... _ .. 
269.0 +23.2 1860 
284.6 +31.9 1855 7 
285.2 +48.5 1855 e 
262.4 +26.6 1810 f 
273. 3 +27.3 1805 
Plu1111ner .. ............................... . 270.1 +20.:3 - .. -... --. -. 
Do ..••.....••.................•..... 276. 1 +26.5 ---.. ----. 
li'or the urng11i~ud.e of the motion in a century we have-
o. St.ruvo ........ .... ...... ....•• ...... .••••• ...• .••••• 4.1'31 
Du11kiu .... ..... . .. . ... .. . ... ... ... ..... ..... .... .. .... 5. 22 
L. Stru vo . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . • . . . . . . . • . . 4. 36 
Gy lclcn . • • . . . . . . . . . • • . . . . • • • . . . • . . . . • • • • . . . • • . . . . . . . . . • 6. 80 
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 89 
a~ seen from a star of the sixth maguitud.e. 
SUN. 
No. of 
stars. 
. -.. --.. 
. .... ---
. ........ 
390 
147 
392 
78 
2,163 
113 
1,167 
(T) 
(f) 
67 
106 
480 
4(i4 
2,509 
274 
274 
Rotation t,im,e of the sun.-Mr. Crew, of Johns Hopkins University, 
bas made a new <letermination of the time of revolution of the sun ou 
its axis by comparing the wave-lengths of certain lines in the spectrum 
wlieu measured in light coming from two opposite limbs of the sun. By 
Doppler's principle the wave-length of the line in light from the ap-
proaching limb ought to be shorter than in the light from the receding 
limb. The result obtained give a velocity of the photosphere at the 
·uu's equator of 2.437 miles per second; from this the rotation time is 
determined to be 25.8 days. Mr. Crew's observations indicate an in-
• crea e in the angular velocity of the surface with increase in the helio-
graphic latitude. This r ult i oppo ed to that obtained by Carrington 
and 'poer r from obs •rvatio11s of ·m1spots. 
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Dr. Wilsiug has found the rotation period. from. observations of faculre 
to be 25.23, and Las detected no rnria-tiou in velocity <lepeudiug upon 
tlrn latitude. The difficulty of identifyiug faculrn on their reappearanee, 
aml of measuring their positions with exactness, makes tlie result some-
what doul>tful. 
Diameter of the sun.-Dr. Auwers has made a very exbaustirn dis· 
cussion of the sun's horizontal and vertical diameters from tlie meridian 
observations of Greenwich, Washiugton, Oxford and Neuchatel with 
special reference to tile alleged variations in the mean. annual diameters 
following the period of the sunspot cycle. He concludes that there is 
110 valid reason for suppo,-;ing the sun's diameter to vary, and that tlrn 
apparent cbauges arise from insufficiently determined personal cqua· 
tious. Ile also points ont that meridian observations are q nite unsuited 
for tho determination of any possible elliptioity in the sun's disk, and 
tlint there is no reason to conclude from these results tllat such ellip· 
ticity exists. 1]rn several rneau values of the suu's (assumed circular) 
diameter are : 
Greenwich ............ 32' 2".36. Oxford ...•........ 32' 3".19. 
Washington .......... 32' 2".:>1. Neuchatel. ..••.... 32' :3" .27. 
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During 1888 spots were few, small and in low latitudes, and there 
were frequent interv_als in which no spots at all were seen, longer inter-
vals in fact than any since the minimum of 1879. The most prolific 
month as to entire spot.ted area, though not as to number of spots, was 
November, followiug immediately a long period of quiescence. There 
was a rough tendency of spots to certain solar longitudes and in lati-
tude, they continued to be more numerous in the southern than iu the 
northern hemisphere. Faculre did not vary simultaneously with spots, 
but their diminution as compared with 1886 and 1887, was slight. Tuey 
showed a very noticeable development during the secondary maximum 
of September, while the prominences fell off considerably both in Sep-
tember and November, but attained their greatest development in 
March and April. 
Solar spectrmn.--Experiments made by Professor Trowbridge and 
Mr. C. C. Hutchins at the Jefferson Physical Laboratory in Cambridge, 
Lave overthrown the proof brought forward in 1879 by Dr. Henry Dra-
per of the existence of oxygen in the sun. They show that when suf-
ficie:atly powerful apparatus is used to bring out minute details of the 
spectrum of oxygen and of the sun, the bright regions of the solar spec-
trum disappear, and hence also the apparent coincidences between them 
and the spectrum of oxygen upon which Dr. Draper based his pr9ot: 
The bright bands obtained by Dr. Draper are in fact occupied by num-
erous dark lines of variable intensity. 
Continuing their experiments however they have been led to con-
clude that there is unmistakable evidence of the existence of carbon in 
the sun. 
In a valuable paper by Mr. C. O. Hutchins and Mr. E. L. Holden, 
evidence is brought forward to show the probable existence in the sun 
of bismuth, silver, and platinum, while tin potassium, and lithium are 
more doubtful. For cadmium two perfect coincidences were found, 
while there was no good evidence in favor of the presence of lead 
cerium, molybdenum, uranium or vanadium. 
Prof. S. P. Langley has published in the American ,Journal of Science 
an abstract of a memoir on the invisible soiar and lunar. spectrum, in 
which he summarizes the result of investigations carried on at the Al-
legheny Observatory in continuation of his previous researches on the 
iufra-red of the solar spectrum to tbe extent of about three microns. 
By means of the improved apparatus described, the extreme infra-red 
solar spectrum has now been searched from three to over eighteen mic-
rorn,; and it is sllown that in this region the ratios between solar and 
luuar heat are completely cbanged from what they are in the visible 
pectrum. While the solar light in the latter is about :five hundred 
thou and time that of moonlight, the solar heat received in the invisi-
ble part of the spectrnm i probably less than five hundred times the 
lunar. Tue tudie al o pro mi ·e important results for meteorology, 
by P ning to observation the hitherto unknown r gion of the spectrum, 
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in which are to be founJ the nocturnal and diurnal rauiations, not only 
from the moon towarus the earth, out from the soil of the earth towards 
space. (Nature.) 
Total eclipse of the sun, August 19, 1887.-Unusual preparations were 
made throughout Europe for observing this eclipse, and great popular 
interest was manifested in the event, but, unfortunately, very few ob-
servations of value were obtained on account of the generally cloudy 
weather that prevailed over the whole region west of the Ural moun-
tains. The central line of the eclipse first struck the earth at a point 
53 miles west-northwest of Leipsic, where the sun was just rising. The 
liue of totality, which was about 135 miles wide, then crossed Germany, 
Ru ia, Siberia, China and Japan, and left the earth at a point in the 
Pacific Ocean in latitude 24° 27' north, longitude 173° 30' east. 
Eclipse of the moon, Janitary 28, 1888.-The total eclipse of the moon 
011 January 28, 1888, pre~ented an unusually favorable opportunity for 
ob erving the occultations of a large number of faint stars, and, in 
order to secure as many observations of these phenomena as possible, 
Dr. Dollen, of Pulkowa, prepared and sent out to the principal observa-
tories in Europe and America, a list of the stars to be occulted at each. 
Ile reports tba.t he has reueived three hundred and ninety-six observa-
tiou · of di ·appearances and three hundred and eighty-seven of re-ap-
I> 'aranc ·, the vlace of observation being so favorably situated, that 
he con ider · that there i ample material for determining tlle position, 
the <liaweter, and possibly the ellipticity and parallax of tlle moon. 
SOLAR PARALLAX AND THE TRANSITS OF VENUS, 
·n1 !riut ud tli a.rr ng . 
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ments for the expeditions sent out by the British Government to ob-
serve t be tram'<it of Venus in 1882 bas been published. It consists 
almost entirely of a d i 'Cussion by Mr. Stoue of the observations of con-
tact. Expeditioni,, were sent from England to Jamaica, Barbadoes, 
Ilermu<l a, Oape of Goud .Hope, Madagascar, New Zealaml, and Bris-
ba ne, Queenslau<l, and t he observers a t a ll these stations were success-
ful, except at Bri ·hane, wher e the wea ther was cloudy. It will be 
remembered that the E ngli sh committee <lid not feel satisfied "·ith 
tho photographic work in 1874, aud for various reasons they deter-
mined in the second transit to put their reliance entirely upon contact 
observations. From the observations of external co11tact at ingress 
Mr . Stone obtains a parallax of 8."71i0d:: 0".122 ; froru tlJose of iuterna,l 
con tact at ingrc ·, 8".823±0".023 ; from those of internal contact at 
egress, 8".855 ± 0".030, a11d from cxtem al contact at egress 8".953± 
0".048. The mo ·t prohauk combiu d re ·ult he considers to be 8".832± 
0" .0J4, which correi:;pcmd · to a rn a u <l.istance of 92,5U0,000± miles 
between· tho earth a,ud 1m11, with au uncertain ty of 250,000 miles. 
'.rho fourLh voltw1 • of the report of t li e German Transit of Venus 
Comnli ·siou was publi,·h •tl in 1 7, mldcrthe editorship of Dr. Auwers. 
I t conta,in8 the ouservations iu detail made with the heliometer by 
variou oh ·en' )rl'i, both before all(l after the t ransits of 1874 and 1882, 
for the purpo ·e of determiuing the instrumental constants. 
'.rho report of tho Brazilian expeditions Las been printed in a quarto 
volume of 700 page . Tliree tations were occupied: St. Thomas, iu 
t lrn Antilles; Olin<la, Brazil; and Puuta Arenas, in the Straits of 
.l'.lagellau. The transit was observed by vrojecting the sun's image 
fo l'lned l>y au cq uatorial refractor of G.3 iuclles apertqre upon. a screen 
a,11d uotillg tho times of cont.act. The result given for the value of the 
parall ax from tho ini:crnal contacts is 811.808. 
Professor Ilall, u ' ing a val ue of t he cou tant of aberration 20".4542, 
ded uced from a series of ou ·ervatious of a Lyrae, made at the U.S. 
N a val Observatory during t ile years 1 62 to lt:G7, and introducing 
J\liclJelsou and Newcom h'H determination of the velocity of light, Lai:; 
found for the solar parallax 8".810 ::I:: 0".0062. 
PLANETS. 
MARs.-1'he observation, of Perrotin, Terb'y, au<l. Denning have con-
tirmed Lhc prei:;euce of 1110,·t of t he o-called "canals," or narrow, dark 
liut•, , t lrn,t were di ·cover d by Sclli a pa relli iu 1877, and at subsequent 
oppo ·ition , and in some cases tlie gewiuation or doubling of the canals 
has been detecte<l.. 
Con iderablo interest ba been aroused in r egard to Mars on account 
of the rec Ht cl1au g-e reported in t he markings upon its surface by 
P ·rr tin arnl otltl•r:;. The chi ef cha nge reported was the apparent in-
uudation or d isappeararwe of t he "tri angular continent," to whicll the 
name of Li bya has bet1 11 mvig nl• d, lm th , report lias not been confirmed 
ll. Mis. 142--11 
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by the observations of Schiaparelli, Terhy, Niesteu, and Holden. The 
observations of Professor Hold.en aud bis assistants with the 36 i11eh 
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ond satellite. Its albedo proves to be so high that it is capable of pre-
serving its brilliancy throughout the entire transit. 
The third and first satellites evidently possess sides of different al-
bedo, one high enough to maintain a brigllter aspect than the otber, or 
even, as in the case of the third, to make it appear white when one side 
is presented to the earth antl dark when the other. FinalJy, to quote 
from the original paper, "it is not unreasonable to conclude that t.he1:m 
anomalous phenomena are due to functional idiosyncrasies in the eye 
itself, rather than to physical peculiarities of the Jovian system." 
Mr. Deuuing has obtained from observations of the red spot made 
betweeu February 12 and .August 22, 1888, a rotation of 9h 55m 408.~-l-, 
uearly one second less than tlrn spot gave in 1885-'86, though six sec-
onds greater than in 1879. 
The valne obtained for the mass of Jupiter by von Haerdtl in his dis-
cussion of Winnecke's comet is 1: 1047.152 ::!:: 0.013G. 
S.ATURN.-The first number of a new series of publications called 
Supplements to tlie Pulkowa Observatious contains an interesting me-
moir by Dr. llermanu Struve on the outer satellites of Saturn. He dis-
cusses lli:::; own observations made with the 15-inch refractor in the 
years 188J-1886 on Iapetus, Titan, Rhea, and Dioue, with a viE. w to 
correctiug the elements of these satellites, and also the values of the 
mass aud ellipticity of Saturn. The mass of Saturn was found by Bl\~-
sel to be 1: 3501.6 =1. 0.77, or with a slight correction indicated iu the pre:::;-
ent paper, 1: 3502.5. Prof. Asaph Hall, on the other hand, obtained the 
value l: 3481.3 ::!:: 0.54. Struve cousiders the rather large discordance lJe-
tween the e value:::; due to systematic error in measuring the dista11ce 
f a ate1lite from a, limb, and his own observations cousist entirely of 
compari 'Oils of one satellite with another, either by differences of right 
asce11 ·iou aud north polar distance or of distance and position angle. 
Ilis resultin g value of the mass of Saturn ~grees closely with Bessel's, 
bei1w 1: 3-!D ·. 'Ihe correction of the elemeuts bas been carefully au<l 
laboriou Jy carried out by the method of lea:::;t squares. (The Observa-
tory, 11 : 303, July, 1888.) 
l\lr. G. W. IIrn, in hi ' paper on the motiou of Ilyperion and the mass 
of 'l'ita11, 11a · obtained for the latter 1: 4714, Saturn's mass being u11ity. 
N wcomb's corrected value, and Ormond Stone's value, accord well with 
thi . 
RANU,'.-Dr. Valentiner, of the Karlsruhe Ob ·ervatory, and his as-
i ,tant, Dr. vou Rebeur-Pa:-;cltwitz, were al>le to detect iu April, 1887, a 
slight •llipticity in the disk of tlte planet Uranus, but their instru.me11t, 
a G-inch equatorial, was not of sufficient power to make satisfactory 
mea,ure . 
NEP'l UNE.-Ti •rand ha liown that the progressive changes in tlt~ 
· no<l and ineli11atiou of the orbit of' tlte satellite of Neptune~ ca11 he rx-
plain <1 by uppo iug a :-;lig·!Jt flattc.'tJiJJ~{ of the surface of the planet; 
n th' flatteniug- would prol>al>ly b • too 1::ili<rht to be m a 11re<l. .Fur-
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ther ouservatious may .enable the amount of the incliuation to be more 
exactly determined, and at tl.te same time will show whether the clrnnges 
in question are due to this cause alone. 
THE MINOR PL.ANE'.l'S.-Seventeen of these small bodies were added 
to the groupduriug the years 1887 aud 1888, making the total nnmber 
uow known 281. 
Tue new discoveries, with approximate elements, are given iu the 
following table. All except number 270 were below the eleventh mag· 
nituue, and some slight confusion at first occurred iu the numbering, 
owing to the difficulty of distinguishiug a uew astcroi<l fro m one 
already known in the absence of a very carefully computed ephemeris. 
For instance, numbers 268 and 279 were at first thought to he ide11tical 
with 1-!U, Medusa; 277 with 228, Agathe; 280 with 255, Oppavia; while 
au asteroid detected by Luther on April n, 1887, and independently by 
Coggia on April 16, proved to be 69, Hesperia, which lrntl \.,eeu looked 
for in vain in 1882 and 1885; a1Hl Olle found by Borelly ou Ma,y 12, 1888, 
to which the uumber 278 was assigned, though it was snspected to be 
ide11tical with 156, Xanthippe, eventua,lly proved to be llo, Siro11a. 
List of minor planets discovered in 1887 and 1888. 
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1887. 0 0 0 
2G5 Auoa ....... Palh1a, at Vienna .••. Fob. 25 22G. 0 335.4 25. 8 0. 26 042 2. 4'.l 3. 77 
260 Aliuo . ... ... .... do . . . . .... ....... Ma~, 17 23.8 236. 3 13. 3 .16 754 2. 81 4. 70 
267 'firza . ...... Clrn1·lois1 at Nie ... . May 27 264. 3 74. 0 G. 0 . 10 768 2. 77 4. 62 
26 dorea ..... l3orrolly, at Mar. 18:1. 8 121.8 7. 3 .13 655 3. 08 5. 42 
soillcs. 
260 Justi tia .•... Palisa, at Vienna . ... 274. G 157. 3 5. 4 . 20 838 2.G:2 4. 2:J 
270 .\ 11ahita .... P•t(•r11,at li11ton. 333. l 254. 5 2.4 .15 1000 2. 20 3. 20 
271 l' •uthesil a. Knorre, at Borlin ... 24. 8 337. 5 3. 6 .10 G81 3. 01 5. 21 
272 otooh~ ... . 'harloi , a 'ico .... 21. 4 37. 0 4.6 . 03 770 2. 77 4. GI 
273 Atropo ·--· l'uli a, a Vi nua .. 2 5. 0 15 . 8 20.8 . 14 074 2. 37 3. 61 
271 Phi lagoria .. ..•. do ..... ...... .. . . 212. 8 03. G 3. 7 .12 068 3. 01 5. 31 
275 :api utia ... .... do ... ........ .... 1G2. 0 134. 0 4.~ .17 760 2 77 4. 61 
27 Ad lh id ... .... do ............ ... 120. Ii 211.6 21. 7 . 06 04-.1 3.12 5. 51 
277 Elvis-a . ..... harloi!!, al 'i . ..... 233. 5 1 1.1 . 00 2. 7 
ay 10 2:24.8 G2.4 7.5 .11 7?0 2. 73 4. 52 
·t. 25 2!1. 75. 2 '.!. 4 .11 405 4. 25 8. 75 
20 06. 0 I 10. 0 7. 4 .J.i 602 2. 07 5. 12 
:JI 4j. 0 31. 0 5. 3 . 13 109G 2. 10 3. 24 
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being 0.96, in terms of the earth's mean distance from the sun; it 
would therefore seem to offer an additional means of determining the 
value of the solar parallax. Number 270 also approaches quite near 
the earth, 6 =0.Sl. It will be noticed that 279, with its meau distance 
from the sun of 4.25, considerably greater tlrnn that of any otLer aste-
roid, lies upon the extreme outer limit of the group, and will at certain 
times, therefore, be brought quite close to Jupiter, and by the pertur-
bations thus experienced may furnish further knowledge of the mass 
of that planet. Number 281, with its small mean distance of 2.19 lies, 
on the other hand, near the inner border of the group; it is the sixty-
eighth asteroid discowffed by Dr. J. Palisa. 
Prof. Tietjen discontinues with the year 1888, the regular issue of the 
Circulars and Uorrespondence of the Berlin Jahrbuch, relating to as-
teroids. Special attention will be given hereafter to the orbits of newly 
discovered planets presenting interesting peculiarities. 
Tbe Annals of the Harvard Observatory, volume 18, No. 3: contains a 
discus ion of a series of photometric observations of the asteroids by 
Mr. II. M. Parkhurst, extending from April to Decemher, 1887. The 
method of observation was to note the time that the asteroid took to 
disappear after passing a transit wire, the telescope being stationary, 
arHl the light of the asteroid or comparison i:;tar suffering diminution 
either by a wedge or more frequently by a, deflector-a piece of glass 
wiLh nearly parallel si<les placed in the telescope tube, about one sev-
enth of the way from the focus to the object glass, and covering half 
tl.lc fiel<l. The conclusions reached by the author are as follows: 
( l) The phase correction can not be neglected, and is peculiar to each 
asteroid. 
(2) There may be, for certain asteroids, large errors from rotation. 
(3) In most caReR, after the phase correction has been determined, the 
remarniug unknown errors are less than the average variation of the 
fix d stars. 
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REPORTS OF OBSERVATORIES. 
In collecting the followiug notes upon observatories the latest avail-
able information has beeu utilized, but it lrnt:i been found impossible to 
bi ing the report in each case down to the ell(l of 1888. Tile Viertel-
jabrsschrift, for instance, from wLicb the data for many European ob 
servatories are drawn, contaius reports no later than 1887, and compar 
atively few observatories publish independent annual reports. The 
writer's tllanks are due to Sr. Felipe Valle for notes on the observatories 
of Mexico. 
Ann .Arbor.-Prof. W. W. Campbell bas been appointed assistant to 
fill the vacaucy made by the removal of Mr. Schaeberle t.o the Lick Ob-
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latitudes and longitudes, etc. It is also designed to encourage Htudy, 
on the part of the more advanced under-graduates, of astronomical 
phenomena, as far as they may be within the reach of young amateurs. 
A neat and sufficiently commodious observatory building, 50 feet long 
hy 20 feet wide, on the average, has been built on a knoll in the univer-
sity grounds 320 feet above mean sea-level. In the dome-room, at the 
eaRt end of the observatory, is an equatorial refractor of 6-kinches clear 
a,perture, objective (achromatic), by J. Byrn, of New York, the mount-
ing-, driving-clock, pier, etc., being by Fauth & Co., of Washington. 
Wit-h this telescope are six negative and as many more positive eye-
pieces, and a fine position filar micrometer made by the same firm. A 
spectroscope, capable of attachment to tbe equatorial or of being used 
011 a stand, is furnished with a flint prism, aud also with one of Row-
land's diffraction gratings, having 14,334· lines to the tnch. 
In the room next west are two of J. Green's standard barometers, and 
in a specially prepared shed upon the north side, a, wet bulb, a dry bulb, 
a maximum, and also a minimum thermometer, by H.J. Green, of New 
York. In this shed is also placed one of Draper's self-registering "ther-
mographs." 
On the northwest tower of the College of Letters are mounted a Rob-
inson anemometer and a wind-vane. These instruments are connected 
uy telegraph wires with an anemograph in the observatory, where the 
velocity and direction of the wind are automatically record.ed. Meteor-
ological observations and record.s are made at 7 A. l\L, 2 P. M., and 9 P. 
M. (standar(l or mean time of the 120th meridian of longitude). Monthly 
printed reports are made to the U. S. Signal Service office in San Fran-
cjsco. 
1n tbe next room west is mounted a fine, large, portable a transit and · 
zenith telescope," of the type used by the U. S. Coast and Geodetic 
Snrvey, but having an objective 3 inches in diameter. 
Two diagonal and two direct eye-pieces belong to tliis instrument. 
In the_ same room is a Howard Standard mean time clock, with grav-
ity escapement, mercurial compensating pendulum, and electric circuit 
connections. The clock is fastened to a solid granite pier 18 inches 
R()uare and 6 feet long, which is inclosed in a brick pier reaching to solid 
rock 5 feet below the urface of the ground. The transit and equatorial 
.are similarly founded. .All the piers are disconnected from the floors of 
the observatory. A sidereal chronometer, made by Negus Bros., New 
York, is mounted upon one side of the transit pier. 
Ou a shelf at one side of the transit-room is an electro-chronograph, 
by F auth & Co., of Wa bington, and on another the switch-board made 
by the San Franci co Electric Company. An electric circuit runs 
through the clock, chronometer, chronograph, sounder, and relay, and 
aL·o into the equatorial-room, from which time may be marked on the 
chronograph b.v mean of a break-circuit key. The switch-board is con-
nect cl with th We. tern Union telegraph line by a shortline to Dwight 
Way-Station, Berkeley. 
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Tlie two rooms farther west are nse<l respe3tive1y as a repair shop and 
a sleeping-room for the assistant. 
In a small house at the rear of the observatory, upon a brick pier spe-
cially made for the purpose, arc mounted three seh;mogra,phs, the Du-
plex, tbe Ewing rotating, and the Gray. 
The latitude of the mercury lH1siu iu the center of the transit pier of 
the observatory has been found from the first Reries of observations (pre-
limina,ry to a continued series) to be + 37° 52' 2111.7. Longitude west 
of Greenwich 8h 9111 28.52. 
The observatory is in charge of Prof. Frank Soule, professor of civil 
engineering an<l astronomy, University of California. 
Berlin.-The principal work of the meridian circle bas been upon the 
Plllkowa, list of stars and Argelauder's stars, with considerable proper 
ruotiou; a few comparison sta'rs were observed, and preliminary experi-
ments made to determine tbe-i11fluence of brightness of stars upon tlw 
ob~cn·e<l time of transit. The 9-inch equatorial bas been employed npo11 
comets, asteroids, and comparison stars, and the cleclinograph attachc>cl 
to this instrument in ob erving zones in the thicker parts of the rnHky-
way. With the ma.lier meridian instrument a series of ob ervatiorn, of 
compari on star has been begun, and with the heliometer measures of 
<lonbl tars and the Pleiades. In the annual reports of this ohserva-
tory, 0 'i"v-en by Profe sor Foerster in the Vierte]jahrsschrift, will be founcl 
intrre tincr note upon the performance of the clocks and time service. 
The Recheninstitnt, un<ler Professor Tietjen, has published, as usual, 
th Jahrbncb, and circulars relatiug: to the minor planets. 
Bonn.-Dr. Schoenfeld reportR satisfactory progress of the observa-
tion an reductions of zone +40° to +5oo. The renrnining char-Ls of 
tb outb rn Durchmu terung have been complete<l an<l distrihute<l, 
and an inv tigation of errors in star catalognN, cornrcd uy thr~e 
hart.· i appr aching completion. A few ohscrvat.io11s of variHl>les 
Jrn,y b n macl . r. MUnnichm y r sncceede<l Dr. Scltein<'r aR aR, iHt-
an on January 1, 1 87. th latt r having ace pte<l a position at PotH-
d m. 
Rorrl ait.r.-Tb 
hn. 
hi. 
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photometric observations made by Mr. Pnrldrnst J1as bee.11 · published 
in the Harvard Observatory AunalR, ml. 18, No. :-:$. Approximate 
position, latitude, +40° 41' 2"; longitude, 4h 55111 508.1 west of Green-
wich. 
Brussels.-A catalogue of 10,702 stars upon which work was begun 
more than thirty years ago b,y Qnetelet bas at length been finisbed. 
M. Stnyvaert is engaged upon the formation of a catalogue of compari-
son-stars, which have appeared iu volumes 1.07 and 108 of the Astrono-
miscbe Nachrichten. Double stars, comets, and occultations by the 
moon have been observed with the equatoria.ls of 38 and 15 centimeters, 
and numerous physical observations of the moon and planets have also 
heen made. M. l'abbe Spee is especial1y occupied with a study of sol_ar 
Rpots and protuberances, and M. Fievez with the study of the solar 
Rpectrnrn. The new observatory at Uccle is practically finished. 
Cambridge (England).-Consi<lerable progress has been made with the 
zone +25° to +3oo. 
Camden (New Jersey).-Mr. E. E. Reed has erected a small private 
obs(~rvatory, wHh 6-i11ch equatorial. 
Cape of Good. llope.-With the transit-circle regular observations 
have been continued of the SuH, Mercury, Venus, stars on the list of 
the Cape ten-year catalogue for 1890, comet comparison stars, stars 
occulted by the Moon, stars employed in the latitude and lougitude 
cktermi11atio11s of the Geodetic Survey, and stars employed iu zones 
for determining the scale-value of the heliometer. The large tbeorlolite 
hai:; been u eel for ob~ervations of circumpolars and latitude stars, the 
zenith teleseope for latitude, and the equatorial for observations •of 
cnm(•ts. 'Th photographic "Durcbmusterung" is proceeding rapidly, 
the im,trnme11t l>eing kept at work by two observers from eveniug 
twilight till da,wn. The reduction of the plates from decliuation -90° 
to -77~0 ha been completed by Professor Kapteyn, and plates for 
measurement to -57° have been sent to ltim. Ith; expected that the 
pl1otographs will be completed by the end of 1889; their reduction 
will probably require two years longer. The n~w heliometer was re-
ceived from Repsold, and mounted in the latter part of 1887; it is 
prononncetl by Dr. Gill the most powerful and convenient instrument 
for refined micrometric · research at present in existence. A complete 
working programme has been prepared, including the determination of 
the parallax of all the southern star brighter than magnitude 2.0 and 
all the star.· most remarkable for proper motion. Some progress lJas 
hren made in the determination of the constants of the instrumEnt. 
Tl1e meridian observation for 1882, 1883, and J 884, occultations ob-
Rerved from 1835 to 18 0, forming vol. 1, part 4 of tlie Annals, and a 
<liHcnssion of the variations of the iustrnmcntal adjustments of the 
trnnsit cir Jc bav ecn publiRh <1. 
Carleton College.-Au ill u tr:-1itcd description of the building and in-
struments i given in tile Sidereal tvlessenger for October, 1888. The 
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length of tbe building east and west is 80 feet, north and south 100 
feet. The clock-room is on the first floor of the main building, and is 
27 feet in diameter. The large circular pier for the rn.inch equatorial 
(to be constructed by Brashear) is in the middle of this room, suttably 
cased to a height of 7½ feet, and provided with shelving. The mean-
time and sidereal clocks, both by Howard, are mounted in recesses in 
tht: ea" t and west faces of this pier. In the west wing, upou the same 
floor, is the library with about 1,400 bound volumes, a small study or 
clas ·room, and a janitor's room; to the north is the prime vertical of 
3-inch aperture (Fauth), and beyond this a class anu lecture room. A 
small dome over the north wing covers the 8! inch Clark refractor. In 
the east wing is mounted a fine Repsold meridian circle of 4.8 inches 
aperture, which is under the cbarge of Dr. H. C. Wilson. The cbrollo-
gn1ph, clironometer, and time.distributing apparatus are in the clock-
room. A time-service over more ~ban 12,000 miles of railway is under 
the immediate care of Miss 0. R. Willard. 
t d a private ob rvat ry 
rt 1, int ll<l d prio ipally 
i U , ly 
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ASTRONOMY. 171 
in 1866-'68; papers on the motion of the lunar apsides and on the com-
pauion of Sirius by Professor Colbert; and an illustratecl paper on the 
pliysical aspect of Jupiter, a catalogue of 209 new double stars, aud a 
description of a printing chronogra,ph by Professor Hough. Iu the 
course of the two years referred to 130 new double stars were discov-
ered and measured. 
In consequence of the dissolution of the University of Ohicago the 
Chieago Astronomical Society dismounted their instrumeuts in tue 
early part of 1888, and transferred the care of the observatory to the 
Northwestern University, at Evanston, Illinois, 12 miles from the busi-
ness center of Chicago, about 16 miles north and 3 miles west of the old 
site, and some 300 feet from the shore of Lake Michigan. The corner 
stolle of a new building, the gift of James B. Hobbs, was laid June 24, 
1888. The plan includes a tower and dome for the 18½-inch equatorial, 
meridian circle room, lil>rary, and al>out eiglit rooms for other purposes; 
tlic whole to be erected at a cost of $25,000. The approximate position 
is g-iven: Latitude, +42° 3'; longitude, 511 50 111 428 west of Greenwich. 
J>enver.-A new ob. ervatory, the gift of Mr. H.B. Uhaml>erliu to the 
Uui,·ersity of De11ver, is being built, about 7 miles from the . city of 
De11v<1r, at an altitude of 5,000 feet above sea-level. The principal 
jl1Htrnmc11t is _to be a 20-inch Clark refractor. Director, Prof. H. A. 
Bowe. 
nrc8C1en.-Baron von Engelhardt's older observatory was built in 
1877 (latitude, +51° 2' 31"; longitude, 011 54m 538.3 east of Greenwich), 
and coutaiue<l au -inch Grubl> equatorial, a 2-inch Cooke transit, aud a 
si<1 •r al cl ck l>y Knoblicb. The present observator_y was built in 1879 
so111 •wJ1at near r th ont kirts of Dresdeu (latitude, +51 ° 2' 19"; longi-
t1Hl •, Oh !W" 548.7 eat of Greenwich) . It consists of a three-story tower, 
tbe upper, tory being surmounted by a cylindrical" dome" covering a 
12-inch Grubb equatorial. The seco11d floor connects with the trausit-
room, in which h, a" broken-back'~ transit, by Bamberg, of 2.7 inches 
a1wrture. There is also a very complete.equipment of subsidiary appa-
ra111 :-;, clock8, curonom ters, chronograph, etc. Upon the adjoining roof 
of the baron' re icleuce is a little comet observatory arrang-ecl for: two 
in:-;trnments, one of 6.4 inches aperture and the other of 3. 7 iucbes. The 
larg 1r instrument, whjch is similar to the Strassbnrg comet-seeker, is 
-0f ,·omewhat novel construction. The telescope is fastened by two long 
.arms to the back of a chair so that the eye-en<l. comes at a _convenient 
position for the ob erver; the arms are pi votecl to the chair-back, per-
mitting a motion in altitude, while the chair may be rotated in azimuth, 
so that the a tronomer can xamine the whole sky rapidly anci without 
fatigue. 
The numerous an<l. valuable observations of occultations, phenomena 
of J upit r'' atellite , comet , planet , new stars, nebulre, and cltPters 
wer coll cted and publi ' hed in the latter part of 18 G, together with an 
illuRtrated <lescription of the ~bservatory an<l instruments. Similar ob-
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sernttions have been coutinuetl during the past two yearR, and consider-
able progress has also been made with a series of rnicrometric measures 
of all stars in Bradley and Argelander, which have au annual proper 
motion of at least 0".1, with companions not below the tenth magnitude, 
and distance not greater than 3'. 
Dresden (K. math. Salon).-Meteorological observations and a local 
time-service. 
Dunecht.-Spectroscopic work has consisted of measures u11on stars 
antl nebuhe and a study of the low-sun atmo::;plieric lines, as seen from 
an obsen-ing-star;ion establisbed upon a neighboring hill. Circulars of 
astronomicnl information, tbe weekly firing of the time-gun, and the 
dail y lneteorological observations have bee11 continued as in former 
years. A catalogue of tbe librars is in press. 
Duns·inlc.-The meridian circle bas been devoted to observations of a 
fo;t of about 1,000 stars suspected of large proper motiou. Part vr of 
"Observations" was issued in 1888, contaiuing- tbe observations from 
1881 to 1885 made with the meridian circle on 1,012 stars of the soutlt-
ern Durcbmusterung requiring re-observatiou. 
Diisseldorf.-Observations of comets and asteroids and ephemerides 
of the latter. 
Ealing.-Mr. Common has completed his 5-foot reflector. 
Edinburgh.-Prof. C. Piazzi Smyth resigned in August, 1888, tbe ap-
pointrueuts (which he has held since 184G) of rcgins professor of prac-
tical astron.omy in the University of Edinburgh and astrouomer royal 
for Ireland, and he has given a very discouraging account of the finan-
cial condition of the institution. Dr. Ralph Copeland, of the Dun Echt 
Obs rvatory, ha been appointed as bis successor. 
Geneva.-ln addition to the regular work of rating chronometers and 
watch , ob rvations have been made of comets, of ncbulre, and of the 
ring of ..,atnrn. A eries of observations made by Plantamour and 
von Uppolz r, in 1 1, for the purpose of determining tlie differen ~e of 
lo11gi tu le b tw ,cu eneva antl Vienna, have been ,li~cussed, giving a 
m an valu of he <liIB renc of longitude of 40m 448.64 (Geneva west of 
Vi n·na). 
Gen a ( 
ob rv t r 
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& Swasey, 4-inch aperture and 40-inch focus, with 16-inch circles: one 
circle is coarsely divi<led, tlle other is <li vided to 5' au<l is re,Hl uy two 
microscopes to 1". 'fhe sidereal clock .was made uy the Self-wiuding 
Clock Company, of Brooklyn, New York ; it has Gerry's pateu_t gravity 
escapement, aud is automatically wound by a small electric motor. Tue 
chronograph was designed all(} constructed by the director. Outsi<le 
the observatory proper, but ready for occasional use, are the 9-iuch, 
5-inch, an<l 3-iucb reflectors, also built by Mr. Brooks, and used uy ltim 
at Phelps, New York, iu searching for comets. 
Georgetown (District of Oolum.bia).-The observatory of Georgetown 
College (built in 1845) was placed nuder the charge of FatberJ. G. Hage 11, 
S. J., in the wiuter of 18S8. The buildings and iustruments, which 
have been but little used for nearly fort,y yea.rs, have been thoroughly 
renovated at considerable expense. Father Ilagen !ms not as yet laid 
out any plan for the future work of the institutiou. 
Glasgow (Scoiland).-Observations with the transit circle of a list of 
stars in the earlier volume of Weisse's Bessel. 
Glasgow ( United States).-See Morrison Observatory. 
Gohlis.-Tlle private observatory of Herr Winkler was transferred 
iu 1887 from Golilis, near Leipzig, to the neighborhood of J ena-latitnde, 
+500 55' 3f>".G; longitude, 011 46LU 206.8 east of •Greenwich. 
Gotha. -Oousiderable progress has been made in the reduction of tbe 
zoue observations (25°-20°). With the meridian circle oUservatious 
of moon culminations and of stars of Mayer7s catalogue have beeu 
made, and with the equatorial, observations of comets, of asteroids, 
aud of Gore's variable near x1 Oriouis. 
Dr. Becker has, at the request of Professor Newcomb, collecte1l in a 
couvenient form Ilansen's formulre for the general perturbations by 
Jupiter aud has applietl them to the planet Enrynome. It will be re-
membere<l that Prof. J. 0. Watson made provision in bis will for the 
computation of taules of the asteroids discovered by llim, which will 
readily give tlle places of the planets at future oppositious. Dr. Becker'.s 
work is for the purpose of facilitating these computations. 
Dr. Paul Ilarzer succeeded Dr. Becker as director ou December I. l 8S7. 
Gottingen (1886).-Dr. Schur assumed charge of tbe observatory on 
April 1, 18 G, aml immediately set to work to have much needed and 
very extensive repairs made in the buildings aud instruments. As ruost 
of the in trument have been dismounted, the principal work clone has 
beeu upon a new reduction of the zone observations made by Klinker-
foe ' from 1858 to 1863. A 6-inch Repsold heliometer bas beeu ordered. 
The pernonnel of the ob 'ervatory consists (with tlle director) of obse1·v-
ator, Dr. Battermann; assistant, Ilerr Clemens, and computer, Heidoru. 
Greenwich.-Tbe regular meridian observations of the sun, moon, and 
maj r a,nd minor planet have been kept up as before, and satisfactory 
pr gre,, l1a, b u made with the reductions for a new ten-year cata-
logue (1877-' 6). Olis rYatio11 of the moon have been made with the 
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~200. This instrument has been dismounted and sent to Pen1, where 
the work will be continued to the south pole, and in order to extend the 
investigation from stars of the ninth to stars of the fourteenth magni-
tude, an instrumen·t of somewhat similar form but with an objective of 
12 inches aperture (described under Instruments) has been mounted at 
Cambridge. 
The first extensive research undertaken with the Henry Draper me-
morial funds, a catalogue of the spectra of 10,875 stars, coveriug the en-
tire sky north of -25°, is nearly completed. This work has been done 
with the 8-iuch Bache telescope. A second series of photograph8 made 
witlt longer exposures, and so taking in fainter stars, will soon be fin-
ished, and this im;trument will likewise be sent to Peru, wllere tbe ob-
servatious will be extended to the south pole. The detailed study of 
the brighter stars with the 11-inch Draper telescope bas been continued, 
and the 15-inch and 28-inch reflectors constructed by Dr. Draper have 
been mounted and are employed in studying the spectra of variables. 
The Boyden fund has ueen devoted to collecting necessaFy informa-
tion in reg-arll to the meteorological conditions at high altitudes, and in 
furtherance of this o~ject seYeral stations in Colorado were occupied 
<luring the bummer of 1887 l.>y a party from tile observatory provided 
with special pllotographic apparatus. In December, 1888, a fully 
equipped expedition went out to California to observe tlle total solar 
eclip'e on Jauun,ry 1, 18.~D, and IJaving successfnlly completed that task, 
they proceeded to the southern hemisphere to occupy for several years 
au elevated stn,tion in Peru, and to ca,rry out the photographic and 
photometric work meutioue<l above. 
The compilation of observations of variable stars, the telegraphic 
announcement of astrouomical discoverie8, and the time service have 
been continued as in previous years. Volume 18 of the Annals is issued 
in part8 iu order to provide prompt publication for special in.Yestiga-
tio11s. These, as well as the Draper-memorial Reports, !Jave received 
notice el8ewhere. The Bulletin of the N'ew Eugland Meteorological 
Society and a good deal c;>f other meteorological work will also avpear 
in thl· An11als. The ob ervatory buildings have been increased by the 
addition of two neighboring houses, and also by the erection of small 
detaclwd and inexpensive buildings to cover the differeut telescopes 
that hav been a,dded to the equipment. 
Hcwerford.-Fouude<l in 18 5i, enlarged in 1883. Instruments: 10-
i!lch refractor, by Clark; 84-inch refractor, re-ground, by (Jlark; 8¼-iuch 
~il ver-ou-gla s r flee tor; l ,t-inch zenith telescope. Directors: Joseph G. 
llarlau, 1853; Samuel J. Gummere, --; Samuel .Alsop, jr., 1875; Isaac 
~harple ", 1882; Franci P. Leavenworth, 1887. Professor Leaven-
WO!th ha · publi ·be<l a umnber of observation of comets 
Helsingfors.-The 7-iuch refractor has been used for observations of 
com t. , oth determiuation of po ition and careful examination of 
plly ·ical cl.laracteri 'tic·. Tlle trau ·it in ·trumeut l.ta,s been re modelled 
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by t l.te Repsolds and provided with a circle 48 centimeters in diameter, 
divided to 2' a.nu read by four microscopes. 
Halifax -Ob ervations of the phenomena of Jupiter's a11u Satum'M 
satellites, occultations, and trausits of stars for time. 
Hereny.-Tlrn chief work it.as bee11 ou. celestial pl10tography. Photo-
graplls of numerous star-clusterti, of tlrn rnoou, planets, comet·, and of 
stellar spectra liave been obtained. 
Hurstside, lVest Molesey, En{Jlcind.-Sir Henry Tb.ompso11 Las built a 
private observatory with a l~-inch Cooke equatorial, to wbicli is fitkcl 
a photograpbic objective and large prismatic objective for photograph-
ing stellar spectra. 
Kalocsa.-A careful series of observations of solar pbeuomena ii; 
carrie<l ou by the director, Father Julius Feuyi. 
Kew.-Magnetic, meteorological, and solar observations, verification 
of instrumeuts, anu the ratiug of watches and chronometers have becu 
continued . 
.K-iel.-':cbe zone catalogue, +55° to +65°, contaiuiug I 4,GSO ~tm·i-;, 
was finished and pn~parc<l for pre s in 1887. The Kiel observatory il:i 
tlie c ntral station for tlle telegraphic distribution of astrouomical ju. 
formation upou the continent, a,ll(l in connection with this service co11 -
siderable work haH been done upon the new cornets and asteroids uy 
membrrs of it. taff. 
Koni,r;sberg.-0 b ervatioos of the fiUn and m~jor planets, of ti me 
star.· nnJ compari on tar ' , have been ruade with tlrn Repsold circle; 
ob ·erva,tiou' of double star , comets, ..tll(l measures for stf11lar parallax 
with th heliom •t er. TL director, Dr. E. Luther, died October 17, 
I ' 7, and wa · u ·c ed tl pril 1, 1888, by Dr. C. F. W. Peters. 
Kremsmiinsler.-Thc moridh.1,11 circle has been repaired and remou11ted 
iu a, 11 w buildiug- 411 .0~3 north and 08.2:3 , west of it old position. 
C rn • b · •1·v,1,tio11: lrnvc b II made wit.h the refractor. 
Lo, Platn.- u, •rvati 11 • f c 111et by M. Beuf aud bi a· ·i ·tauts 
hav' be .11 pnbli ' h •cl. '1 h po ·iti a of the ob ervatory i gi v ~u as, 
lati nd , - 3 ° 5J' 30". ; I 11 ritnd , 411 0111 5 8.0 we t of Paris. ( 10111pt. 
1 ' tHl. 1 )G: 1.:m .) Tli • <· u..tructiou i, progr · iug rapidly, autl when 
·omvl •t •d tlli will l, 11 of th best equipped observatories in the 
uth ·m b mi, ph r . · 
L •'pzirJ ( '"n'• rsity Ob.· r atory).-Tb +5° to 
+ 1;-o ar rm · i all,r fiui 11 cl. A new wold h liometer of lG.:.1 lllilli-
m •tp1-.· ap •r ur . wa. Ill m1t cl in lt ) , and i <l ·cribed, torr •tli r with 
r. ,rnu.' ' r=>p rt for 1 '7; au impor-
1\I clt.a11ik r Lohm. 
f hi,• tim t measur of 
th 11 June 
f Cali-
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described in these reports and elsewhere, but it may not perhaps be su-
perfluous to reeapitulate briefly Lere, referring for details to Vol. 1 of 
the observatory publicatious, or to an artide by Professor Holden iu 
the Sidereal Messeuger for February, 1888. The mounting of tho 36-
iucll equatorial is referred to at some length iu the present report uuder 
the hcadiug "lNS'l'RUMEN'l'S." 
Tue main observatory building is 287 feet long, including the 75 foot 
dome at it.s soutllern eud, and contains a hall 12 feet wide runuiug tue 
whole leugth, offices aud computiug-roo111s, the library, clock-room, 
visitors' room, ete., aud at the uortll west corner stauds the 25-foot dome 
for the 12-iuch equatorial. The otller buildiugs ou the mountain sum-
mit are the meritliau-c_ircle house, transit-house, photoheliograph, lab-
oratory, several temporary workshops, aud tlrn dwelling for the astrouo-
rners. The iustrumenta,l equipment consists of the 36-incll, 12-iueb, 
aud 6~-iueh equatorials, 4-inch comet-seeker, G inell meridian-circle, 
4-inch tnrnsit au<l ze11itll tdescore, 2-i11ch universal instrumeut, ·photo-
heliograph, declillog-rn,pli, five clocks, several chronometers, fonr "chro-
uographs, aud minor apparatus. Tue cm,t of the iustruments\vith their 
11Jou11ti11gs au<l tra11sportation, aggregated about $200,000; l)Uildings 
aIHl other t'XIH.:u~e::; a111onuteu to a,lJont $375,000; leaving iu tue neigh-
borhood of $1 :3."3,000 for a, permaueu t e11dowmeut fund. In adtlitiou to 
wl1at umy be deri rn<l froru the iuvest111eut of this sum, the...-observa,tory 
ii; to be allowed for its 1uai11teuance as a, department of the Uuiversity 
of Oalifor11 i;t the snm of $1!),188 a year. The astronomical staff co 11-
. sisti-; of B. 8. Ifolde11, direetor aull astronomer; S. \v. Buruham, J . .M. 
SclrnelJel'le, ,T. B. Keeler, E. E. Barnard, astronomers; 0. B. Hill, assist-
ant astronomer, secretary, a11<l librarian. The first vo·lume•of' "'Publi-
catiow;" appearccl before tlle real work of the observatory nad. begun, 
and it h,, therefore, maiuly llistorical and descriptive. It contaius Mr. 
Lick'::; <lee<ls of trm;t, Professor N ewcomb's report on glass for object-
ives, l\Ir. Burulmm'.s reports upon the site in 18791 all<l 1881, ,descrip-
tious of tlw builtliugs and iustrumeuts, an accouut of the.eugineeriug 
ail<l buil,ling at l\1ouut Ilamilton in the years 1880-1885, observations 
of the transit of l\I •rcury in 1881 and of Venus iu 1882, geological re-
~ort8, 111eteorological ob ervatiou ', 1880-1885, aud an extensive series 
of re<.luetiou tal>le8 for the latitude of tlie observatory. There have 
been publi ·hed ir~ cieutifi.c journals and in. the daily press interesting 
notes upon nelmim au<.l 1>lanetary markings as shown by the 36-incb 
refractor, aud the di 'COY ries of new comets and double stars. Pro-
fessor llolden attributes the steady-seeing at Mount Hamilton to tlle 
coast fog', which roll in from tlie sea every afternoon in the summer, 
rising 1,500 to 2,000 feet, covering the bot valley anu. preventing ratlia-
tion from it. The nights of summer and autumn-April to October or 
Novc,rnber-are found to l>e exccl1e11t both as to clearness and steadi-
n · ·; the daylight hour,· arc le· ati factory, an<l in winter the seeing 
is not rn uch l> ttcr tha,n at lower altitudes. 
Li.ege (Ou.r,reP).-, ('(~ Coint . 
II. l\Ji ·. 14~--l~ 
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Litchfield.-Dr. Peters is still at work upou Lis ecliptic charts; he 
expects to issue shortly a secoml installment of twenty. 
Li1Jerpool.-Tbe time-gun bas been fired with regularity, chronome-
ters tested, and meteorological observations conducted as L.eretofor(', 
Lund:-Dr. Duner has continued his observations of variable stars 
aud spectra of red stars, and with a large solar spectroscope, provided 
with one of Rowlaud's gratiugs, he has made au important investigatio11 
of tile pedod of rotation of the snn. Photographs of the solar spectrum 
were made as a check upon the micrometer m6asures. 
Lyme Regis.-See Rousdou. 
McOormiclc.-'rirn 26-inch equatorial is still devoted chiefly to tlw 
study of nebulre. Mr. Leavenworth resigned as assistant in September, 
1887, to take charge of the Haverford College observatory. Profes~ur 
Stone expresses continued satisfaction with the electric illu.D)inatio11 of 
the equatorial. 
Jtfadras.-Mr. Norman R Pogson bas published in two volume::; tlie 
results of a series of observations of star places made with tlie 5"2"-i11cli 
meridian circle, the :first volume giYing, after a brief history and descnp-
tion of the observatory, tlle '' separate results" and annual catalogues 
for 1862, 1863, and 18G4, arnl the second volume "separate results" au<l 
annual catalogues for 1865, 1866, and 1867. 
Maurit,ius.-Priucipal activity is in the observation of meteorological 
all(l maosnetic phenomena, and in the photographic record of the state 
of tlle olar surface by means of the photoheliograph. 
Mazatlan (> 1inaloa).-Founded in 1879 and iotende<l principally for· 
the ti111e ervice, and i upported by the department of puulic works. 
It dir ctors have b en: logo .. Fiacro Quijano, 1879-'84; L. Gutierrl:'z, 
18 4; F. Weiduer, 18 4; 0. Uamiiia, 18 5-'87; L . .Acosta, 1887. Instru-
ment·: Meridian iu ·trument, by Fauth & Co., aperture 0111 .076 (3 iuches), 
focal I 1wtll 0111.7 7 (31 inches); equatorial, lJy W. Gregg, New York, 
ow.15 (G inche ), aperture; Tronghtou & imms altazimuth, a11d Negus 
chro11 rn ter. Latitu le, +230 11' 22".81; longitude, 711 5m 358.67 we,·t of 
Gr >enwi ·L. 
J11elbourne.-Tbe mirr r of th 4-foot 
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two Bliss break-circuit chronometers, several mean-time chronometers, 
and a fillet chrouograph. The director has also under his charge the 
geodetic, topograplJic, and astremomica.l instruments of the department 
of public works. Position of the obse1watory: Latitude,+ 19° 26' 1";3; 
longitude, 6h 36m 3l8.5; altitude, 2,285111 .4 (7,500 feet). Directors: Sr~ 
Iugeneiro Geografo Don Francisco Jiminez from 1878 till bis death, 
November 4, 1881, when lie was succeeded by Sr. Don Leandro Fer-
nandez. 
Jlfilan.-A new 18-inch refractor, objective by .Merz, mounting by 
Repsol<l, was put in place in 1886, and has been dC'YOtt:'d principally to 
the measnremeut of douule stars. The smaller (8 i 11cli) equatorial has 
lweu used for observations of comets a,11(1 of <lonhle stars in rapid 
oruital motiou. The markings ou Mars were examiued with uoth in-
struments. 
Morrison obserrntory was established in 1875 through the c>fforts 
of the present director, Prof. C. W. Pritchett, aided l>y the lil>l'ral1ty 
of Miss Bereuice Morrison, wl10se name the institutiou bean:;. The 
principal iustrumeu ts are a 12t-iuch Clark c>quatol'ial anu au excellent 
G-iuch 'froughton & Siu1ms meridian circle, similar in plan to the me-
ritlian circle of the Harvard Observatory. The first number of tl..te 
pulJlica tions i8 a well printed volume of 111 pages, giving an account 
of the founding of the observatory, a full description of the building 
aud in struments, aud the observations in detaiL The latter consist 
mainly of mea ·ures of double stars, observations of planets, colllets, 
occult a tions by tlle moon, etc. A full discussion is given of the geo-
graphiea,l co-ordinates of tlte meri,lian pier, the longitude being deter-
mined by an exchauge of signals with vVashington iu 1880. Thc>re are 
several drawings of the observatory, and sketches of Saturn autl of 
comets. TIJe work is HOW mnch restricted owing to the inadequacy of 
funds. 
Mwnich.-11he zone obsen·ations with tl..te rnljridia11 circle are con-
t,iuue<l, a1Hl an 1 w Munich catalogue is goi11g through the press. _ The 
10~-in ch refractor l1a, been use<l for ob:mrvatiom; of comets, rneasur~8 
of i--tar ' in tlte cluster h Per ei, aud observations for stellar parallax. 
Some photometric ob ervatious Lave also been made . 
.Natal.-H,ecent work has been largely iu meteorology. The ob:;er-
vatory llas been eriously crippled. by the lack of funds. 
Nice.-The first volume of the aunals is to contain a description of 
the ob ·ervatory and instruments, and is expected shortly; the secoud 
lmne I.ta:-; already been published, and the third volume, also in 
pr para ti on, will con ta.in Thollou's study of the solar spectrum. Vol· 
2 is devoted mainly to the determination of the co -ordinates of tbe ob-
·ervatory and to mea ures of double stars. There are al::;o observations 
of ·om t ' and planet , and notes on solar spectroscopy anu the red-
g-lnws. 'l'lie po 'ition of the ob:ervatol'y at vreseu t adopted i1:i: Latitude, 
+ 43° 43' lU".D; longitude, Oll l!)rn 5111.2~ east of Paris. · 
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North Carolina University.-Professor Love, of the University of 
North Carolina, Chapel Hill, has called attention to an early attempt 
to establish an astronomical observatory in the United States which 
seems to have remained unnot,iced by astronomers. Professor Cald-
well, the president of the university, went to Europe in 18'J4 to pur-
chase books and apparatus, and spent the greater part of $3,3(31.35 for 
astronomical instruments; tbis was four years before the purchase of a 
telescope by Yale. The foundations of the observatory were laid in 
1831, and the building was finished in 1832, six years before the Hop-
kins Observatory at ,Villiams. There was but one room, 15 feet by 2:; 
feet an<l about ~5 feet high. A Simms transit of :1.inch aperture a11d 
~4-inch focus was mounted upou a masonry pier in tliis room , and a 
Simms altitude and azimuth instrument upon a pier projecting through 
the roof and covered by a small house moving on rails . 'l'he observa-
tory p@ssesse<l also a 2½-inch (5~-inch focus) Dollan<l refractor, an astro-
nomica,1 clock by Molyneaux, reflecting circle, sexta11t, and quadrant. 
The instruments were removed from the observatory owiug to a leaky 
roof, soon after Dr. Caldwell's death, iu 1835, au<l in 1838 tlte l>uil<li11g 
was partly destroyed l>y fire, and astronomical activity was never re-
newed. All records of observations have been lost. 
Oalcland.-Tbe private observatory of Mr. F. G. Blinn, in East Oak-
lauu, contains a 5-inch Clark eqaatorial and 1¾-irwh Latimer-Clark tr:m-
sit, with mean-time and sidereal clocks. 
Oalcland.-The obserYatory of Mr. Burck11alter, at West O,tklall(l, 
California, contains a 10½-iuch reflector by Brashear, and 1 g-inch tr,1,11~it. 
Tlrn mechanical work of the l>uilding and equatorjal mouutiug 'Vas <loue 
by tb owner. 
O'Gyalla.-Ob n·ation · of nn spot·, spectroscopic and photometric 
ob ' rvatio11s of plauet , new tars, comets, ai1<1 stars with variable 
p ctra. Tlie ob ·ervations for a "spectrosc0pic Dnrchmu,· ternug" 
from 0° to -15° d 'Clination baYe been :fi11i ·lied autl the catalog-ue 
print l. Dr. v n Kove ,}jg thy, Dr. von Ko11koly's a ·sistant, accepted 
a po ition in th rn t•orol ~ical offi ·e in Budc1pest,Av1il 1, J .'7. Con-
i l •rabl p •ctr c pie and plwtograpbic apparatus bas been a<lue<l. 
t tll <J.nipm 11t. 
Omaha, Nebraska.-
m pl ~t 1 in 1 7. Tu in trum nts are a 5-inch Steward equatori al, 
· -iu ·h ~ u h trc n.-it '1o ·k ·, chr uograph, etc. Dir •ctor, J. Rigc,·e, 8. 
l ,, + 1° ' '"; 1 ogitu , (3h 23m 478 we, t of Gr nwicb. 
clrk.- n xt u ·ive , nd , luaule eri of ob ervation of 
r · n · m ha' 1 ubli ·b 
. forr ... ,i · ersity.- r at a t ntion ha 
< n l 1 r i ·ularl r it c I pli ·a i n t th d 
all, (q. ·.) wi l Y r,v gr~ if. ·ing .-ult .. 
r •-mo l •II ·<l ~ : , ph 
formi : "i h h • ph n a 1 l l • 1 
n • ·11 1n· vi 1 • l 1 • 
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Palermo.-Observations of comets, planetR, sun spots, anfl meteors. 
Paris.-TL.e aµproaclling completion of the ol>serva.tious for the La-
lautle catalogue bas modified the plan of operations carried on with the 
meridian instruments for some years past. The large transit circle 
lias been used for observations of tlrn sun, moon, minor plauets, and 
fmch stars of Lalande's list still requiring re-observation; the Gambey 
tra11sit, for observations of the absolute right ascensions of fundamental 
i-;tars; the Gambey circle and the "cercle du jardiu," ror a re-investiga-
i-ion of the latitude, and the latter also for fundamental declinations. 
Comets, asteroids, uebuhe, and occultations of stars by the moon have 
heen observed with the equatorials. The most important addition to 
the instrumental equipment is the apparatus adapted to the equatorial 
cnitde for determining the constants of refraction and aberration by 
Loewy's method. Work in astronomical photography is continued by 
the Ilenrys. A fine engraving of the Pleiades, compiled from three of 
their photographs, · accompanies Admiral Monchez's report . for 1887. 
'fhe time service, which of late has not been entirely satisfactory, is 
undergoing renovation. · 
Paris (Ecole militairc).-M. Bigonrdan gives in the Bulletin Astro- -
nomiqne (4: 40i; 5 : 30) an intere~tiug historical account of the ob-
servatori<.'s of tlrn Ecole militaire, famous for the labors of Lalande aud 
d'Agelet. 
z->elcin.-Au interesting historical account of this observatory (estab-
li. he<l in 1270) is given in abstract, in Nature for November 8, 1888. 
Phelps ( New Tork).-'rhe Red House Observatory was abandoned in 
1888, Mr. 1:>rooks having become director of the Smith Observatory at 
Geneva. 
Poona,.-An observatory l1a8 been established at tl1c College of Science 
with a 1G~-i11ch 1:iilver-011-glasR Newtonian reflector by Grubb~ 6-inch re-
frnetor by Cooke, with photographic, pllotometl'ic, an<l spectroscopic 
accessories. ltjs inten<led at present to restrict the work of the obs0 r-
vatory to certain branches of spectroscopic research, with occasional 
observations of comets, etc. The curator is Mr. K. D. Naegamvah. 
Potsdarni.-Dr. Vorrel bas a1)plie<l photography to the determiuation 
of the motion of stars in the liue of sight, an<l. bas obtained most satis-
factory results. Ile proposes to observe regularly all stars (ab.out sixty) 
that arc as bright as 2.5 magnitude. The observations of solar pbenom-
c11~, sketches, and photometric observations of comets and planets have 
be' n continued with little interruption. Progress is reported upon the 
"photometric Durclimusternng," which is to take in all stars in the 
north rn hcrni phere down to the 7.f> magnitude. The instruments re-
qnire<l to enable the observn,tory to take part in the photographic work 
pl:urne<l by th PariR congress have hf'en onlered, and uumerous pre-
liminary experiment have been carried out for the permanent commit-
t of that body. 
Prague.-Profe or Safarik ha. con tinned lli ob ervations of variable 
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stars. In 1887 he change<l his residence, and made considerable im-
provements i11 his ol>servatory. 'l'he iustrume11ts are a, G-inch refractor, 
which is to be replaced by one more powerful, and a small transit and 
clock. The provisional co-ordinates of the meridian room are: latitude, 
+:3oo 4' 21"; longituue, Qh 57m 488 east of Greenwich. 
Puebla (Mexfoo).-Observatory ot the College of the Sacred Heart. 
Director, P. Oapelleli, S. J. · 
Pullcowa.-Tlw•great routine work of the observatory, the determina-
t1011~ of s._J_)ositioos with the transit, meridian circle, and vertical r,ir-
cle has pro'ceeued 011 tbe same lines as before. Romberg is credited 
wit,h having made no less than 9,000 observations with the meri<lian 
circle iu a single year. The 30 iuch refractor has been used on close 
double stars and satellites, the 15-inch on similar work, and also for 
experiments in stellar photography. The astro-physical laboratory is 
reported in working order. Volume 12, a catalogue o.f the principal stars 
to the fourth magnitude, as far as -15° declination, has been published, 
and several other volumes, though interrupted by the death of Wagner, 
are well advanced. The first number of a new series of publications-
,, Snpplements to the Pulkowa Observations"-is an iuteresting memoir 
l>y Dr. Herm.ann Struve on the outer satellites of Satnrn. 
Radcl(ffe.-The transit circle has been used for observing the sunr 
moon, and a list of stars down to the seventh magnitude betweeu the 
equa,tor and -25°; the Barclay equatorial for the measurement of double 
stars and observations of comets. The volume for 1885 bas b1::en pub-
li hed, and all reductions are remarkably well advanced. 
Rousdon.-Sy tematic obRervation of some twenty long-period varia-
ble~ bas been taken up; time signals are furnished for the neighboring 
<li. trict. 
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eous prominences; (3) a study of the general surface of the sun when-
ever the definition has been unusually good; (4) a sketch of the chro-
mospheric flames, with a wide tangential slit; (5) the spectrum of the 
solar spots between the lines B and D. Gbservations of lunar occulta-
tions, of comets, and of the phenomena of Jupiter's satellites have been 
made as before. The sky-glows have also been watched with ·care. A 
5~-inch Clark equatorial, formerly the property of Rev. T. W. Webb, 
was purchased for the observation of the total solar eclipse of Augnst 
~9, 1886. 
Strassburg.-Dr. E. Becker was appointed director December 1, 1887, 
relieving Dr. Kobold, the "observator," temporarily iu charge. Ob-
servations of nebulre, comets, and satel\jtes have been made with the 
refractor; oLRervations of the sun, moon, and planets an<l of zero stars 
foe the southern zones with the meridian circle, and measures of the 
sun'1:; diameter and sunspots with the beliometer. The transit instru-
ment has been used by Dr. Wisliceuus for investigations with a J)er-
so11a,l equation apparatus of bis own design. All reductions are well 
adva.nced. The library has been thoroughly o-verhauled and recata: 
Jogned. 
8yrrwww (New Yorlc).-The 11ew observatory of the University of 
S,yracuse, a memorial to Olrnrles Demarest Holden, of the class of 1877, 
waH 1ledicatetl November· 18, 1887, with an appropriate address by Pro-
fl.:'RH01· Newcomb. The i11strnments are an 8 inch Clark equatorhfl, 3-inch 
Tron ghton and Simms transit, clock chronograph, and chronometer. 
Director, Prof. J. R French. · 
S.1Jraou,11e (New Yorlc.).-Private obser,atory of H.P. Stark; 5f6 -inch 
Spei1c<1r e<Jmttorial refractor; 12-foot dome. 
Ta onbaya.--'l1he National Mexican observatory, which is in the <le-
partme11t of the ~wcretarv of public works, wa,s founde'1 May 5, 187~. 
~rhe i 118trnments were at fir ·t mouuted at Ohapultepec, bnt in 1883 they 
wt·n~ tl'am,forred to the present bnildiug, erected at a, cost of $W0,000. 
'l'lte im,truments are aR follows: .A refractor of 0111 .381 (15 incLes) aper-
ture and 5m.40 (17 feet 8 h1ches) focal length, by Grnbb, provided with 
a fine micrometer and au ll-prism spectroscope; a meridian circle of 
0111 .~o:-3 (8 inches) aperture nnd 2rn.743 (9 feet) focal length, by Trough-
ton & Simms, with circles 0111 .914 (:-36 inches) in diameter, divided to 5' 
arnl read by four microseopeR, aml with collimators of 0111 .152 (6 inches) 
nperture and 2111 .15 (7 fed.) focns; a Dallmeyer photobeliograph of 
01n.10~ ( 4 inche,) apertme and 1 m.53 (5 feet) fo~us, with parallaetic 
mon11tingan<l an enlargi11gavpa,ratus; an alt-azimuth, also by Trough-
ton & imms, of om.083 (3 inches) aperture and om.85 (2 feet 9 inches) 
focal 1 •11gth, with circle· 0111 .60 (2 feet) in diameter, divided to 5'. In 
~Hl<litioo to these th re are, not yet mounted, a Grubb equatorial of 
0111 .152 (6 inche ) aperture an<l 2m_54 focal length, an Ertel meridian in-
strnm 11t of om.152 ap rtme and 2111 .20 focal 1engtu, and a Trongbton 
& Simm zenith tel cope, 0111 .076 npertnre and 1w.rn focal length. Of 
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subsidiary apparatus there is a cyliu<lrical c1Jrnuogra1JIJ, Barrau<l. & 
Lund; a fillet chronogra.pb, made in 1867 by direction of Commodore 
Maury; a sidereal clock, by F. Vazquez, Mexico; si<lereal aud mean-time 
.clocks, by Barraud & Lund; two sidereal chronometers, by Negretti & 
Zam bra; seven mean time chronometers: by various makers, and rnag-
·Jietic and meteorological instruments. A photographic refractor of 
Om,33 (13 incnes) aperture and 3m.43 (11 feet) focal length has been or-
dered from Gruub, to enable the observatory to co-operate in the inter-
national plan of charting the sky by photography. The personnel con-
sists of Sr. Ingcneiro Angel Anguiano, director; Sr. lugeneiro Felipe 
Valle, Sr. Lient. Col. Teodoro Quintana, Sr. Ingeueiro Francisco Ro<lri-
guez Rey, Sr. Apolonio Romo, Sr, M. Moreno; two more astronomers 
will be added during 1889. The work of the meri<lian cirde has been 
upon comparison stars, comets, and asteroids; the 15-incb equatorial 
bas been used upon comets, and asteroids, and tl1ese bodies, as well as 
a list of southern nehnlre, will be carefu11y observed in future. The 
pl10toheliograpb has been used almost daily, and with tlJe alt-azim nth 
ob ervations for time and latitude have been made, arnl observation::; of 
lunar culmiuations and of comets. Considerable time Jias been devoted 
to co-operating with longitude parties. The positio11 of the observatory 
iR: Latitude, +rn° 24' 17".5; 101,gitude, G11 8t?11 468 .53 we:-;t of Green-
wfoh (determined telegrapbicall;y from St. Louis); altitude 2,322m (7,61~ 
feet). An "annario" is published regularly. 
Taoubaya.-Private observatory of M. G. Prieto: Bardou equatorial, 
Om.JI (4¼ inches) aperture, 1m.60 (5 feet 3 inches) focal length; spcctro-
cope, and clock. 
Tasohkent.-Tbe refractor bas been nsccl for observation:::; of sun-spots, 
comet., and occultations by tue moon; tlie meridian circle, principally 
ford t rmining the po itioll of comet comparison starR. The olJscna-
tory ha, co-operated in determining the geographical positiom; of a 1rnm-
r of pla e in c ntral Asia. Several chronometers have been tested , 
and t]1 noon , icrnal ha l> 11 given by the discharge of a cannon, as in 
pr fon, y ,ars. Th dire tor, l\L Porn rantzeff, is assisted by MM. 
Zal k. an<l chwarz. A new d ,terrniuat ioll of the latitude in 18 7 
ga,· : cp=+41° l!)' 31". ,J±0".05. 
Te1nvl obser Mory ( Rugby).-Spectro. covic ob. ervatiom1 of the motion 
of ar in h Jin f ig l1t, and 111ea1rnr •, of <lonhl tal',. 
1 
Tokio.- n o ,· rrnt r. fomH1 1 in L'88 ~t Tokio, Japan, by 
. tr n mfral <1 pal'tm 1it of tl, old Marin oh. ervatory, 
f ·th Tiui.·tr: cf lt c Intetior a1 d that of tlie Imp--
ni v r . 1t:. Tb n w ob ' •n·, tory occnpi ,' thf' huildiug. of th 
.. L rin l. rY t r ' it.· p .·1tion a. provi,' i nall:y d t rmi11Nl b .iug lati-
+:,.-o :3.'17" .. -. 1 llgituclf' 011 I 111 5c 8.0ca.t of r 11wiclt. Th 
rin ·ip, I in:trnnwnt. , r ; 51 -in ·h H ·wol<l tra11 ·it, a :j i11 ·Ii lv1 rz, ud 
p. I l m rifhr n ·ircl < ncl Cjlla Ol'ial: f G2 fdH1 ( 0 in ·Ji lf'; ap l' ur" 
mh lir ·t r i 
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Turin.-OuserYations of cometR, m<:teoro]ogical observations, _and a 
<letermination of the latitude of a station at TermoJi ham been pub-
lislled. 
United States Naval Observatory.-Tbe w0rk of 1887-'88 was similar 
to tLat of previous years. With the 26-iucll equatorial observations 
were made of doub]e stars, satellites, and of Saturn and Mars, and 
observations for stellar parallax; with the 9.6-inch, observations ()f 
comets and asteroids. The observations witll the transit-circle for a 
ca,talogue of miscellaneous stars were completed iu 1888, and prepar,t-
tions have been made for observing with this instrnmeut the zone -14° 
to -18°. Tue time-service has been considtrauly extended. The con-
tract for the erection of the nine buildings comprising the new obser-
vatory was awarded in 18·8, and some progress has been made with 
the necessary exca,·ations. 
Upsala.-Dr. Hermann Sclrnltz describes at some length in the Vier-
trljahrsschrift (23: 144) the recent additions to bis instrumental outfit: 
a transit and a vertical circle, both by Repsolcl, with o~jectives of 9 i;mru 
(4 inches) aperture; a tra11sit, by SteinheiJ, of 54mm (2 inches) a.per-
t 11ro, mounted in the prime verlical; a 4-iuch refractor, paral1actic 
motrnting, by Simms; clock Ilohwii 34, three chronometers, two chrono-
gl'aphs, autl minor appara.tus. The principal instrument of the obser-
vatory i~ a, 0-inch refractor. 
Vassar Oollege.-Miss Mary W. Whitney has been appointed to fill 
the vncaucy caused by the resiguation of Miss Maria Mitchell. 
'Vienna ( Wien-Ottalcring).-Thc prirnte observatory of ilerr von Kuff. 
ner, which was heg1111 i11 1884, was compJeted in 1887. The building is 
in tile shape of a cross, 82 feet from ea.Rt to west antl Gl feet from 1101'! h 
to south. The instruments are: A merhlian cirele, by Repsolcl, of 4.8 
inclrns apertu re and 5 feet focal lengtu, with circle 2u; inches in diam-
ter, divi<le<l to 2' a,ll(l read by four rnicroscopeR; aucl a rcf'racto1', also 
hy Repsold, of 10.G inches aperture a1Hl 12~ feet foca,I length, with 
{ilar, double image, and ring micrometers. 'l1l1c po8it.ion of the ohser-
tory, as provisionally detcrmioe<l by Dr. ffor.r.., is: Latitude, +4t:i0· 12' 
47".2; long-itnclf', P 5111 1l8.1 em,t of Gl't'fnwich. 
Warner (Rochester, Neu, Yorlc).-Sen,rnh for new nelrnlm. 
lVashlmrn.-The Jifth volume of publications contains tbe observa-
tions made with the meridian circle hy Mil-l1-1 fr11nh all(] Mr. Updegraff 
from t11e latter part of 188G to April 1, 1S87, ol>servatious made with 
the 15~-inch equatorial, an<l a summ·uy of nwteorolog-ical obsernttio11s 
m~Hle by varion. ob. rrvers at Ma,lison from 1~rn to 188G. MiHs Lamb 
contributeR a very us fnl index to stars jn Airv'R Rix Greenwieh cata-
logues uot found in Flam teed, and lVf r. Upd.egraff a discussion of the 
latitude of tb ob ervatory. Prof ssor JJ,wi('S wns snccee<led by Prof. 
G. C. Comstock a. director, and Prof. Airnph IIall as consulting <hrector. 
Mr. Updegraff and Mj Lamb (now Mt\. Up,lcgraff) Jiave remove<l to 
the Cordoba ob ervatory. The as istants 110w at the observatory are 
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Mr. R. V. Egbert, formerly of tbe Albany obsenatory, aml Prof. S. J. 
Brown. The free use of the Washburn obsenatory was tendered to 
the Navy Department during the contemplated removal of the naval 
ob · rvatory to its new site. ' 
West Point.-A.new observatory was built in 1883, the old si te having 
been rendered worthless as an astronomical station by a railroad tmrnel 
cnt immediately beneath it. The instruments are a 12-inch Clark equa-
torial, mounted in 1884, aud an 8-inch Repsold meridian circle, monute<l 
in I 8 5. Geographical position: Latitude, +41 ° 23' 22".l; longitude, 
411 r,5m 508.6 west of Greeuwicb. Height aboYe sea level, 480 feet. 
lVillia,ms College.-On the 28th of Ju11e_ 1888, the fiftieth anniversary 
of the dedication of the Ilopkius Observatory of Williams Oollege was 
celebrated with suitable ceremony and a discourBe upon '' The Develop-
ment of Astronomy in the Unitefl States," by Prof. T. H. ~afford. The 
Hopkins Observatory seems e11titlefl to the bo11or of being tbe first 
p rmanent American observ-atory, having been projected about 18:34, 
chi fly built in 1837, and dedicate(l June 12, 1838. The University of 
North Carolina bad built. au observatory in 183l and provi<led an ex-
c 11 11t in trum ntal equipment, but iu 18:38 the building was partially 
d ·troy ll by fire, and little or no astronomical work was ever done with 
th inst rnmeutR. .Profes or Safford published in I 888 a catalogue of 
the right a cen ion of some 2Hl circumpolar otars, tLe results of ev-
eral y ar ' labor with the H epsold meridian circle. 
Wilmington, Dela1ccire.-Tbe private obserrntory of Francis G. du 
P nt i~ at hi r idence about 4 miles to the north of Wilmington, 
D I. It wa. de, ign d by the owner, and consi ts of two polygonal 
build in o-,,, ·o r d by cl me of peculiar con truction, and connected 
by a thinl uilding, which forms the transit room. The instrument 
ar : A go d 12-hl •h r :fi ctor by Brashear, well mounted, with driving-
cl k,' t . ; a 42-inch quatorial refractor, objective by Clark and 
m m1ti11g y ra:sbear; a mall transit by Horne & Thornethwaite, 
L n<l n; i 1 .r a I aud m an time clock , and Mor e regi ~ter for record-
in g tran. it.. T:1 wh 1 building i light d by the electric light, and 
th l ctri Ii b L , I. o u. d for in trumental illumination. The 12-
in •h r •fl ·t r ha. l> n u cl for a tronomical photography. Th 
a1>pr xim, t 1 ti n Pi.· +300 lG'. 
1 inr1:or r 1 > 1ou th Clle ·.-Mr. T bbutt publi b d in pamphlet 
fi rm in ,.. an i11t r '· ting bi tory and cl cription f bi. ob rvatory. 
· i ·, itu , t cl with th wn r'. r , i l nc , at b a ·tern extr mity of the 
f ind. r up n a hill 5 :C t a m an tide. Occa..· i nal 
l h r with a , xtant c ncl l;; -inch 
th 
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monnte<l. This refractor gave place to one of 4~· iucbe.s aperture in 
1872, and iu 1874 a further addition was made to the b.uildings. 
In 1879 a substantial observatory of brick was erected a few yards 
son th west of the old building. It consists of an equatorial room 
(onder which· is an office) and meridian aud prime vertical rooms, the 
meridian room containing a Cooke transit, mounted in 1879. In 188~ 
an 8-iuch Grubb equatorial supplanted the 4rr-inch. Mr. Tebbutt has 
published many valuable observations of comets, asteroids, double and 
variable stars, occultations of stars by the moon, etc., during the more 
than tweuty-five years' existence of his observatory. 
Wolsingham.-Rev. T. E. Espin has continued his sweeps for reel stars 
and stars with remarkable spectra, and has announced the discovery of 
several new variables. A 4.8-inch Troughton & Simms eqatorial has 
been added to the equipment, and a new edition of Birmiuglrn,m's red 
star catalogue has been published. In the latter part of 1888 the ob-
servatory was removed to a new site at Towlaw, Darlington, 3 miles 
northeast of its old position and 1,000 feet above sea-level: 
Yale.-The initial volume of" rrransactj_ons of the Astronomical Ob-
Rervatory of Yale University," a valuable memoir by Dr. W. L. Elkin 
upon the relative positions of the principal stars in the Pleiades, as <le-
termined witli the new heliometer, was published in 1887, the expense 
of printing having been borne by Professor Loomis. Upon the comple-
tion of this work Dr. Elkin took up the investigation of the parallaxes 
of the ten first-ma,gnitude stars in the northern hemisphere, and the re· 
snlts ob ained we have already reforred to under stellar parallax. The 
heliom ter bas aiso ueen used for measures of various donule stars au·<l 
of the diameter of the sun and Mars, aud more recently in a triangu-
lation of twenty-four stars within 100' of the north pole, aud iu ob-
Hervation of Iri for the determination of the solar parallax. ·Mr. Hall 
11cm nearly completed the reduction of llis work upon Titan, tll.e expense 
of which is defrayed b;y the Bache fund, and he has taken up the in-
ve. ·tigatiou of tbe parallaxes 6 B Uygni au<l Lalande 18115, 22. Mr. 
0. rr. Sherman, who bad charge of the tlrnrmometric bureau, resigned in 
Non~mber, 1886, and his work bas since· been carried on by Mr . .Peck. 
'flie testing of time-piece bas been discontinued, but tbe time-service is 
still maintained. The subscription of$ 1,000 annually for the support of 
the work with the beliometer has been renewed for three years, begiu-
ni11g with 1887. 
Zcwcitccas ( 11exico).-Latitude +22° 46' 34."9, longitude 6h 50m t 7, 85 
west of Greenwich; altitude 2,475m ("?). Instrnments: Equatorial of 6 
French iuche aperture with astronomical and photographic objectives, 
a small tran it, altazimuth, clock, chronometer, spectroscope, and rne-
tPorological apparatu . Director, Iugeneiro Jose A. y Bonilla . . 
Ziirich (188G).-Dr. Rudolf Wolf lrn,s continued his observations of 
BUil- ' l)Ot . 
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:Varucr f<, ·wai,my, cle!!igu 111 arnl liuiltl.Prs. Olijt·ct·glass by A. lva,11 Clark & , ·011 1:1. 
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circle graduated to 20 seconds and rea<l through a series of prismt1, at 
the eye end to 4 seconds. On the declination sleeve near the tube is a, 
fine declination circle 3 feet in diameter gra<l.ua.te(l to 5 minutes of arc, 
aud read from the eye end to 12 seconds, while ou the outer end of the 
axis is a coarse declination circle 6 feet in diameter graduated to degrees. 
The driving clock is regulated by a frict,ional govemor of the cr0Sij· 
armed type and by an electric control from the standard clock. One 
of the shafts carries a chronograpll drum. For photographic work an 
openirig is cut in the side. of the tube about 10 feet from the eye eud, 
and a plate 20 inches square can here be inserted and suitably adjusted. 
The eye end is so arranged that the micrometer can be quickly re· 
moved aud two steel bars inserted in bearings, These l>eario~s are 
part of a jacket revolving 3Goo in position angl~, and to them can ue 
attached spectroscopes, photometers, enlarging cameras, etc. The eye 
end is also surrounded by a large ring, which supports the various 
liau<l.les for actuating the clamps and slow motions, and carries tlte read· 
ing microscopes and finders as well- as a small sidereal chrouoweter. 
The clamps and i:;lo-;v motions are operated as follows: 
An obs rver at the eye end can-
(1) Clamp i11 declination. 
(2) Give" low motion in declination. 
(3) R~ad ~be dec1iuatiou circle (two verniers). 
(4) Clamp iu right ascension. 
(5) Stop r,he clock. 
(6) Gi,~ slow motion in rig-ht ascension. 
(7) R ~Hl riglJt a ·cension circle (one microscope). 
Au a i taut on either side of tue balcouy below the axes can-
( ) Clamp in d cliua,tion. 
(H) Give rapid motion iu declination. 
(10) Girn low motion in declination. 
( 11) iYe qui cl motion in right a cension. 
(12) ive ,,1 w n10Liou in right a ceusion. 
( 1') Jami> in right a c 11 ion. 
(14) 't p r starL tll driving clock. 
(13) ·~ l h ri 1 ht a'C n i n circl (two micro c p . ). 
(1 ) a 1 a lial ,11 wing the ueare t quarter <l. •gr" of decliua-
m untiog- ~r iv n in Eu<rin, ,,fog, Yolumo 
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frame-work which is floated on a small quantity of mercury contained 
in a shallow trough. The trough is supported on an uprigllt pillar, 
and cau be turned about a vertical axis, and set with the telescope it 
carries to any azimuth. If the telescope is clalllped at a given altituue, 
the sig-ht line will mark accurately-in the hea·rn11s a parallel of al ti tulle, 
or '' almucantar," aud the observation of the time of transits of Htan; as 
tlwy rise or fall over this cirde in different azimuths will furui~l1 tlte 
means of determi.uing instrumeutal anu clock corrections, the la,ti tude, 
or right ascensions and declinations. The particular parallel of al ti-
tude which has been found most convenient, as it materially siu1plities 
the formuhe of re,luctiou, is the parallel passing through the pole, to 
which tlle name "co-latitude circle" is given. Mr. Uhaudler give.-, 1 he 
mathematical theory of the new instrument, and illustrates ·the various 
fornml ru for reduciµg observations by rrnmerons examples. He then 
proceeds to examine critically the results of his observations (wliieh 
are given iu detail in the last chapter), and to describe a number of ex-
periments ou the stability of the irnstrnment. He also suggests several 
mouiticatiou of construction, wllich he hopes in time to incorporate in 
a more complete form of the apparatns. . 
The almncantar as a fielu instrument seems to possess many advan-
tages over the transit and zenith telescope for tlie determination of 
time auu of terrestrial latitudes and long·itudes, and Mr. Chandler 
states that it can be constructed at a much less cost tllan these in-
strume11ts; but for the determination of accurate positious of the fixed 
Hta,rs-a cla ' S of work for which meridian instruments have hitherto 
been exclnsively employed-it offers a new aud independent rneti..tod, 
free from many of the systematic errors inherent in the older system. 
'l'be remarkable results that Mr. Cliaudler has alrea<ly obtained with 
hi instrument of ouly about 4 inches aperture certainly justify great 
con lidence in the '' almucantar system." 
Horizontal telescope.-Professor Pickering has h::.i,d made for the Har-
var<l Observatory a horizontal telescope of 12 inchP-s aperture and 17 
feet focal length, possessing some of the conveniences of t,he equatorial 
con<l6. The tube i:s placed ea t and west, the object-glass at the west-
ern end. Before the object-gla s is a plane mirror 18 inches in diame-
ter, so mounted t,hat the light of a celestial object not more than oue 
hour 011 either si<le of the meridian can be thrown by its means into 
the field of the tele cope. A small building covering the eye-piece at 
tile eastern end protects the observer, and may l>e ·heated in winter so 
tliat lie can work in comfort. The instrument may be used for alrnm,t 
any clas,• of ob 'ervations, but is intended primarily as a photometer, 
a11d with thi end iu view an auxiliary telmmope of 5 inches aperture 
i ~ rnployed to l>ring into the field an image of the Pole-star, which i~ 
reduced by polarizing apparatu to equality with the image of a star 
ob· rv d in the priu •ipal tel scope. The angular apertures of the two 
tele8copes are uch tliat the emergent pencils are coincident. 
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A device adopted at Greenwich in the observations of occultations 
during the eclipse of the moon on January 28, 1888, seems worthy of 
recorJ. The eye-piece of the telescope was mounted eccentrically from 
the axis at the distance of the moon's radius, so that, without disturb-
iug the position of tile telescope, any point of the limb could be 
brought into tLe eeuter of the field. For setting the position-circles 
rapidly in tLe dal'k, card-board circles, with notches cut at importaut 
poiuts which could be felt with the fingers, were used; and in another 
case luminous paint was found to work admirably for indicating th~ 
figures. 
In tue report of the Melbourne Observatory Mr. Ellery describes a 
fol'm of micrometel' used successfully on the great reflector for making 
sketches of nelmlw. It consists of a number of silver threads crossi11g 
at rigli t angles, aud rendered visible at will by means of an electric 
current. 
l\I. Perigau<l bas found that the essential condition in the artificial 
horizon oe\·ise<l by Gautier for the meridian work of tlrn Paris Observa-
tory is that the 111 ercnry sllould form au extremely thin covering- upon 
the bottom of foe con taiuing vessel. For the iun('r basin used in Gau-
tier's apparatm:i lie bas snl>Rtituted a plate of such diameter as to leave 
a space of 5 millimeters between its edge and the side of the outer ves-
sel, and the plate being carefully levelled, it is possible to flow over it a 
mere film of mercury, which will give sharp images under most adverse 
circum ·tance ·. 
It may uot be ont of place liere to call attention to tlle suggestiou 
llla<le by Bra ·h ar and othern in regard to i-;taudard dimem;iom; iu as-
trouomical and plly:::;ical iustrnmeuts. 'file great couveuience wllieh 
would r sult from lrn,\·ing the fittingl::i of telescopes, eye piece::;, draw 
tube ·, etc., iutercl.t,rngcal>le cau liardly ue over-estimated, 
MI 'ELLANEOUS. 
7 wa · awa,n.l •d to Dr. 
ASTRONOMY. 193 
bis researches in spectrum analysis. The Damoiseau prize was not 
awarded. 
The gold medal of the Royal .Astronomical Society was awarded on 
February 10, 1888, to Dr. Auwers, for his re-reduction of Bradley's ob-
servations. The Draper medal of the National .Academy of Sciences 
was awarded in .April to Professor Pickering, and the Lawrence _Smith 
medal, to Professor Newton for his original work on the subject of me-
teorites. · 
Prizes amounting in value to ·about $1,000 were distributed at the 
December, 1887, meeting of the French Astronomical Society for the 
best schemes submitted for reforming the calendar. The chief prize 
was secured by M. Gaston Armelin, of Paris. 
Telegraphic transmission of astronomical data.-Early in 1888 a new 
code book, "The Science Observer Code," for tlrn convenient and accu-
rate transmission of. astronomical d:tta by telegraph, was published by 
Messrs. Chandler and Ritchie as "Occasional Publications No. 1" of the 
Boston Scientific Society. The new cude book supersedes the dictionary 
formerly in use, and as the words are conveniently numbered it is us~d 
with great facility. The number code of 200 quarto pages is followed by 
a pluase code with numerous examples, covering 17 pages, and by tables 
for reducing decimals of a day to hours, minutes, and seconds, and vice 
1.1ersa. 
Tho number words have been selected from the dictionaries of sev-
eral languages, it being tho intention that the literal arrangement of 
any word should differ from that of every other by at least two letters; 
all words pf more tlrn,n ten letters are excluded. The words are ar-
ranged in 400 sections, num bercd from O to 399, each section compris-
ing 100 words, numbered from 0 to 9U; any integral number up to 
39,999 can therefore be represented by a single letter. Tlle phrase 
code is arranged for the transmission of information in regard to 
comets, planets, variable stars, the state of the weather, aud for 1·ef-
ercnce, also, to stars in the Durchmusterung and Gould's zone cata-
logue. Checks are provided for correcting errors which have been 
introduced in the tran. mission. After the lapse of suffic_ent time for 
all astronomers so desiring to provide themselves with a copy of the 
code, it finally went into effect on October 1, 1888. 'rhe observatory of 
Harvard College is the central station for the distribution of astro-
nomical information in this country, and Dr. Krueger, at Kiel, serves in 
a like capacity for Europe. 
A paper in No. 2791 of thoAstronomiscbe Nacbrichten, on the meteor-
ological conditions favorable for establishing a large tele~wope, should 
command the attention of any one upon whom may rest the responsi-
bility of locating a new obserrntory. It is manifestly important that a 
car ful examination of the ll1Ctcorological conditions of any proposed 
site for a large tele cope boµ!q t?e pJa<le, particularly with reference to 
. . l\1is. 142--13 · , 
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the quality of the images of the stars. This can be done with a scin-
tilloscope or more accurately with the scintillometer, for it is this scin-
tillation or superposition of an infinite number of movable images that 
causes the unsatisfactory seei11g so often encountered. Herr Exner, in 
studying the scintillation at Vienna, has not found a single night on 
which this disagreeable phenomenon was not present,. 
''The Observatory" on completing its tenth volume with tho number 
for December, 1887, passed from the bands of Messrs. Maunder, Down-
ing and Lewis to Messrs. Turner aHd Common. The editors' address 
remaius Hyde House, Westcom be Park, Blackbeatb, S. E., Euglaud. 
The twefth meetrng of the International Astronomisclie Gesellscliaft 
was held at Kiel from the 29th to the 31st of August, 1887, under · the 
presidency of Dr. Au wers. The next meeting will be at Brussels in 
1889. 
A uew society for encouraging the study of nature, the "Gesellschaft 
Urania," bas been established at Berlin under the presidency of Pro· 
fessor :Forster, of the Berlin obserYatory. Popular lectures are given 
ou scientific subjects, and a very well-written popular jourual, '' Ilim-
mel uil<l Erde," is published, especial attention being paid to astron-
omy. 
Anotber new society, the "Societe Astronomique <le France," founded 
January 28, 1887, at Paris, by M. Flamrnarion, lrns met witb remark-
able ucces . Reports are published in the "Observatory," aud in 
"L'A trouomie," an<l the proceedings appear in an annual lmlletiu. 
Among recent works of g<'neral interest to astronomers are Professor 
Langl y' "New A tronomy," Young's "Text-book on Astronomy," 
Pr ctor' "Old and New A tronomy," which is being publi hed in 
part , and volume I, part J, of Jlouzeau a,ll(l Lancaster's a<lmiralJle 
"Bibli graphie generale de. l'a tronomie." 
A TR rJ UCAL BIBLIOGRAPHY F R 1888. 
h • " 1nm a11cl pag ar "irn1 ly p-
·hr. 11 ' ; ;J{HJ i1Hlicat, v lume 
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118, page (or column) 369. Among imprint and other abbreviations 
there occur: 
Abstr. = Abstract. 
Am.= American. 
13d.= Band. 
d.= die, der, del, etc. 
ed.= edition. 
Hft.=Heft. 
llrsg.= herausgegeben. 
il.= Hlnstrated. 
Lfg.= Lieferung. p.= page. 
M.= marks. pl.= plates. 
n. d.= no date. portr.= portrait. 
n. p.= no place of publica-pt.= part. 
tion. r.= reale. 
n. F.= neue Folge. Rev.= review. 
n. s.= new series. 
Not.= notices. 
s.= series. 
j., jour.=journal. obsrvs.= observations. 
k. k.= kaiserlich konliigch. Obsry.= Observatory. 
sc.= ~cience, scientific. 
sup.= supplement. 
v., vol.~ volume. 
Aberration. 
13ATTElt.MANK (EL) Einige Berichtungen aus dem Gebiete der Aberration und 
Fortpfiauz1rngsgeschwiudigkeit des Lichts. Astron. Nachr., 118: 369. 
NYREN (M.) Aberration der Fixsterne. Mel. math. astron. Acad. imp. de St.-
Petersb., 6: 653-667. 
Aberration (Constant of). 
BATTJr.RMANN (II.) Erwideruug auf das Schreiben von Herrn Folie. Astron. 
Nachr., 119: 297. 
COMSTOCK (G. C.) Examination of some errors possibly affecting measures of 
distauco mado with the pri1:un apparatus of M. Loewy. Astron. Jour., 8: 17-21. 
FoLIE (F.) Schreibon ... betr. clio Aberratiousconstaute. Astron. Nachr., 119: 
185. 
HALL (A.) [Value of the coustant of aberration deduced from Washington prime 
vertical observations, 1862-'67. J Astro11. Jour., 8: 1-5, 9-13. 
Ktl'STNim (F.) None Methodo znr Bestimmung der Aberrationsconstante, nebst 
Untersuchungon iiber die Veran<l.erlichkeit der Polbohe. 59 p. 4to. Berlin, 
1888 .. - • -.. - - - -... - - - ..... - -•........•...• - - .•.. - ••... __ •.••• __ .• ____ • ( M. 3) 
Boob.-Ergob. cl. k. Strnwrt. zu Borl., Ileft 3. 
Altazimuth. 
SCHUR (W.) Untorsuchungen und Beobachtungen am Altazimuth der Strass-
burger Sternwarto. Astrou. Nachr., 120: 1-30. 
American Astronomical Society. 
PAP1cn.s. . . No. 3. 85 p. 8vo. Brooklyn, 1888. 
Asteroid 11. 
Lunrn:n. (R.) Borechnung des Planeten 11, Pa.rthenope. Astron. Nachr., 118: 
301-304. 
Asteroid 111. 
IlOLlcTscmcK (J.) Ueber die 13ahn des. Planeten 111, Ate. Theil 3. 31 p. 8vo. 
Wien, U:!88. 
Asteroid 114. 
ANTON (F.) Speciello Storungon und Ephemeriden 38 p. 8vo. Wien, 
1 8H .• •••• ---- ~· •••••• ----··. -----· ---·-· •••••••••••••• -----· •••••• (M. 0.60) 
Asteroid 139. 
COMSTOCK (G. C.) Historical note relative to the name of the planet Juewa. 
Sid. Mess., 7: 214. 
Asteroid 154. 
ANTON (F.) Speciolle Storungeu und Ephemeriden . . • 38 p. Svo. Wien, 
1888 .••••• · .••••• ···-·· .••••..•••• , ---·'.'· ··:--r·• .••••.••••..••.••••. (M. 0,60) 
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Asteroid 183. 
DONNER (A.) Bahn des Planeten 183, Istria. Astron. Nachr., 119: 37-40. 
LUTIIER (W.) Bahnbestimmung des Planeten 183, Istria. Astron. Nachr., 118: 
365. 
Asteroids. 
BERBERICII (A.) Vcrsnch die Gosammtmasse nnd Anzahl der Planetohlen zwi· 
scheu Mars und Jupiter zu ermitteln. Astron. Nacbr., 118: 289-296. 
MoNCK (W. H. S.) Corupanjon asteroids. Sid. Mess., 7: :134. 
PARKHURST (H. M.) Photometric observations of asteroids. Ann. Harv. Coll. 
Obsry., 18: 29-72 (v. 18, pt. 3). Also, Reprint. 
PARMENTIER( Gen.) Distribution des petites planetes dansl'espace. il. L' Astron., 
. 7: 226-231. . 
Asteroids of 1887. 
LEHMANN (P.) Zusammenstellung der Pla.neten·Entdeckungen im Jabro 1887. 
Vrtljschr. d. astron. Gesellsch., 23: 8-12. 
Astronomy. 
NEWCOMB (S.) Place of astronomy among the sciences. Sid. Mess., 7: 14-20, 
65-73. Also, transl.: Ciel et Terre, 9: 145-157. Lllso, transl.: Rev. d. obsrio., 
3: 105, 120. 
Astronomy (Bib1iogra.pby of). 
WINLOCK (W. C.) llihliogrnpby of astronomy for the year 1887. 63 p. 8vo. 
Washington, 1 8. 
Smithson. Miscel. Coll., 664. 
Astronomy (Descriptive) . 
Bm NJnKE (M. L.) Astronomy note book. 3G p. 8vo. Now York, 1888 .. (M. 2.50) 
E111MERICTI (A.) Unser nitcbtlicher Sternenbimmel. 12 + 74 p. il. 8vo. Bam· 
berg, 1 " · ·· ··· ...••..••.•••.............•.....•••••.•.••. ..• •••.••••. (M. 2) 
G RF. (J.E.) Pla,netary and stellar studies. 264 p. il. 12mo. London, 18 8. 
JEANS (II. W.) IIand·book for the stars; containing rules for fituliug the namos 
and position of all tho stars of the first and soconcl magnitudes. 4. ed., rovisecl 
by W.R. Martin. 4to. 3 maps. Lon<lon, 18 ... .•• •.............• . (M. 5.30) 
PROCT R (R. A.) Old nnd new Astronomy. Pts. 1-7. 448 p. 4to. London, 1 
In tw lv partH. Each part 2s. 6d. 
Qm1.:1rnTT L B MAT (pseud.) My tolescope and somo objects which it Rhows 
m. 4 p. 12mo. London, 1 ................................... (:~L 2.70) 
( .P.) Astronomywitbanopera.glass ... NewYork,1888 .. (M.7. 0) 
Astronomy (Hi tory of). See, also, A TR0NOMY (Progress of). 
CLERKE (A. L) G chicht d r Astronomic wii,brencl dos ueunze1mten Jahr· 
hnncl rt rr 'Ill ioia. lich <largest llt. Autori ierto cloutscho Ausga.be von II. 
Ma 'r. 15 + =- 1 p. vo. B•r]in, 1 9 [1 ' J ........................ (M.10) 
ETAILLE ( .) L'a tronomio <1 s anci ns :f:gyptiens. il. L'Astron., 7: 339-347. 
pro r s cl l'a tronomie pendant l'ann6o 1 7. L'A tron., 
n<l ph .nom ·na [1 71, Appl ton's 
I 1·v •le pnu•11 of :l.'I ronomy in tl1 , Unit cl , 'tatN1: a cli c or 
tb fifLi tlt a.nniv niary of tb JI pkins 
o. Willi 01 town, 1 Also : 
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Astronomy (Spherical arnl Practical). 
CASPARI (E.) Cours d'astronornie pratique . . . Partio 1. 12 + 287 p. il. 
8vo. Paris, 1888 ........•.••.....•.............................•••. (M. 7.80) 
WEISS (E.) Anweisung zur Beobachtung allgemeiner Pbanomone am Himmel 
mit freiem Auge oder mittelst solcber Instrumeute wie sie dom Reisenden zur 
Verfiigung stehen. In: Anleitung zn wissenscb. Beob. auf Reisen ... von G. 
Neumayer, l: 359-402. 
Berlin Observatory. 
MARCUSE (A._) Untersuchung der grossen Schraube am Bamberg'schen Mikro· 
meternpparat . . . Astron. Na.cl.Jr., 119: 247. 
Calendar. 
ARMELIN (G.) [Projet de la] reformo du calenc1rier. L'Astron., 7: 347. 
--. La reforme du calendrier. Ciel et Terre, 9: 318-328. 
RAAB (D. L.) Universalkalond·~r ftir die julianiscbe, gregorianiscbe,jii<liscbe, 
jlidisch.julianischo und jildisch.grngorianische Zeitrechnung. 8 + 649 p. 4to. 
Budapest, 1887. 
Carleton College Observatory. 
LDESCRIPTION of the building and instruments. J Sid. Mess., 7: 321-325. 
Christiania Observatory. 
G1mLMUYDEN (II.) Christiauia Obsorvatoriums Polhoido bestemt ved Observa. 
tioner i forsto Vertical. GO p. 8vo. Christiania, 1888 ......•••• .... (M. 1.30) 
Chronology. 
MATTLER (E.) Cbronologischo Verg1eichnngstabellen, nehst eiuer Anleitung zu 
den Grunclztigcn der Chronologie. 1. Heft. Wien, 1888. 
Chronometers. 
HILFIKER (J.) Einfluss des Luftdruckes auf den Gang von Marinechronometern, 
Astron. Nacbr., 120: 109. 
Clocks. 
CoRNU (A.) Sur uno objection faite a l'omploi d'amortisscurs clectro·magnotique.s 
clans los appareils do synchronisation. Com pt. Rend., 106: 26-31. 
--. Rcglage du conrant clcctri,1uo <1onna11t a !'oscillation syncbronisee une 
amplitndo dctermin6e. il. Compt. Roml., 106: 96-100. 
--. Rcglage de l'amortissement ot de la, phaso d'nne oscillation synchronisee 
r6duisant an minimum l'iufluencc des actions perturbatrices. Compt. Rend., 
106: 1206-19-13. 
D1~Fll'ORGES (-.) Sur un point do Fhistoiro du pondule. Compt. Rend., 106: 
1G57-16G0. 
Do1mncK (W.) Ra.to of tho Hong.Kong standard clock. Astron. Nacbr., 120: 
18:3. 
J'<>RSTER (W.) Unt rsuchungcn iiber Pondel.Ubren. In his: Studieu: znr As. 
trometrio, 115- 150. · 
01mLAND (E.) Die Erfiudung dcr Pondeluhr. Ztschr. f. Instrmknd., 8: 77-83. 
Km£LER (.J.E.) Experiments wiLh electrical contact apparatus for.astronomical. 
clocks. Sid. Moss., 7: 9-14. 
Wour (C.) Rcrnarques s1u la derniere note de M. Cornn rolativo a la synchroni· 
f!1tt1on des pendules. Com pt. Rend., lOG: 31, 93. 
Zw1 K (M.) · Penclelnhron im luft<liel.J.L ver8chlosscnen Raumo mit besondoror 
Anwendnng anf di boziiglicbeu Einrichtungen dor Berliner Stern:Varte. 32 p. 
4to. Kiel, 188d ...•••.......................................... .. .. (M. 1.80) 
Code (Astronomical). 
ANNO NCJJ:MEN'l' as to tho new Science Observer code. Astron . .Jonr., 8: 102. 
[CHANDL1m ( . C.), jr., and RtTCIIIR (.J.), Jr.] Scieuce observer code. [400] + 
17 +p. 4to. Boi;tou, 1 ........................ ~ ................••. ($5.00) 
Boston 'ci ntific So . Occa!lio11:il puhlns. , No. 1. 
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Code (Astronomical)-Continued. 
KRUGER (A..) A.ngelegenheiten der Centralstelle fiir astronomische Telegramme. 
Astron. Nacbr., 119: 17-22. 
-- [Number of subscribers to astronomical telegrams.] Month. Not., 48: 352. 
RITCI-IIE (J.) Announcement with reference to the astronomical code. Astron. 
Jour., 7: 189. 
Cointe Observatory. 
UBAGHS (P.) Notico sur l'obserrntoire de Cointe. 14 p. 8vo. Liege, 
1888 ..•••........•.......•••...•........•• _ •.• _ ....•••••.•.•.•.•.•. (M. 0.80) 
Repr. from: Mam. Soc. d. sc., Liege. 
Collimators. 
CORNU (A.) Sur l'emploi du collimateur a r~flexion de Fizeau comme mire loin-
taine. Compt. Rend., 107: 708-713. 
Colored stars. 
FRANKS (W. S.) Introduction to a catalogue of the mean colors of 758 stars; 
with appendix containing the colors of 26 southern st,ars. Month. Not., 48: 
265-267. 
RcIIRODER (R. C.) Chambers' neues Verzeichniss von roten Sternen. Sirius, 
20: 223,256,279; 21: 7,63,78,106,127. 
Comet Encke. 
BERnEmcrr (A.) Helligkeit des En·cke'schen Cometen. Astron. Nacbr., 119. 
49-66. .Also : Sirius, 21: 151. 
SmmMAN (0. 'I'.) A study in the elements of Encke's comet. Astron. Jour., 
8: 99. 
Comet Tempel. 
GAUTIER (R.) ttuc1e consacree spocialement aux apparitions de 1873 et do 1879. 
4 + 110 p. 4to. Geneve, 1888 ...•......••.•.• ___ ............••..... (M. 4.50) 
Comet Winnecke. 
VON HAERDTL (E.) Bahn des periodischen Cometcn Winnecko in den Jabren 
1858-1 6, nebst einer ncuen Bestimmung der Jupitermasse. Anzeig. Wion. 
Akad., 1 '8, Nr. 18 ..•.....••.....•....•.....•...•..••...•...•..•.•.. (M. 4.80) 
Comet 1666. 
LYNN (W. T.) [Account of tho comet in Fobruary, 1666, by Robert Knox.] 
Ob ry., 11: 375. 
Comet 1680. 
LYNN (W. T.) First discovery of the great comet of 16 0. Obsry., 11: 437. 
Comet 1833. 
en LII 1r (L.) rbi t A de d ux com tes d 1 33 ct 1 3. Bull. astron., 5: 
24 , 4 , 532. 
Comet 1862 II. 
ER LLI (V.) nil' rhita d lla c m ta c1 I Luglio 18G2. Astron. Nachr., 11 
1 3-201. 
finitiv Bahn 1 m nt des om t n 1 63 III. A tron. Nachr., 
· ··· •·· ·· ···· ·•· ·•· .........••...•. ···-·· .•..•......... (M. 1.:30) 
Comet 1873;II. 
•en LH OF (L. ) £16m nts 6pb6m6rido c1 la comi<t 1 73 II (T mp l). Bull. 
.i111'0: Rtron. Ja hr. 12 : 173 . 
Comet 1879 IV. 
hLLO ' ' I H (E. ) 
1 : 55. 
rhi d 11 . · tu ta. 1 r IV. M m. , oc. sp ttr cp. ital., 
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Comet 1882 II. 
KR1WTZ (H.) Unter~nchirngen i.iber <las Cometensystem 1843 I, 1880 I und 1882 
II. I. Theil. Der grosse September comet 1882 II. 110 p. 4to. Kiel, 1888. 
Publ. d. Strnwrt. in Kiel. 
Comet 1885 III. 
CA~PilELL (W.W.) Definitive determination of the orbit of comet 1885 III. 
Astron. Nachr., 120: 49-58. 
Comet 188 7 IV. 
MULLER (F.) Definitive determination of the orbit of comet 1887 IV. Asiron. 
Jour., 8: 44-56, 71. 
Comet seeker. 
HILL (G. A.) [Altazimnthmounting ofut-iuch reflector.] il. Sid. Mess., 7: 241. 
Comets. 
BACIWOUSI~ er. W.) Nakecl-eyo comets. Obsry., 11 : 343. 
BrmnERICII(A.) [Method and desirability of photometric ob&ervations ofcomets.] 
Astrou. Nachr., 119: 66. 
FAYE (H.) Hypothese de Lagrange sur l'origine des comete set des aerolitbes. 
Compt. Rend., 106: 1703-1708. Also: Ciel et Terre, 9: 237-243. 
HALL (A.) Problem of alignment. Astron. Jour., 8: 14:~. 
HOLETSCil~K (J.) Richtnugon der grosscn Axeu der Cometeubahnon. Abslt·.: 
Astron. Nachr., 120: 137. 
KIAER (II. J.) Bqun.tions i;erva11t n. determiner les formes des queues cometaires. 
Astron. Nachr., 119: 069-378; 120: 107. 
MONCIC (W. II. S.) Cometary statistics. Obsry., 11: 432. 
-- Dissipation of comets. Sid. Mess., 7: 239. 
TmrnuTT (.J.) Cornet uomouclature. Obsry., 11: 436. 
Comets and meteors. 
KmKWOOD (D.) Relation of short-period comets to tho zono of asteroids. Sid. 
Mess., 7: 177-1 l. 
Comets of 1887. 
KmcuTz (ll.) Zn sn.mmernitellung der Comct.cn-Erscbeinnngen des Ja.bres 1887. 
Vrtlj schr. d. astron. Gescllsch., 23: 13-20. 
WILSON (H. C.) [Acconnt of 1hc comets of 1887, with elements and references to 
obsorv:1tio11s. J Si1l. Meds., 7 : 153-160. .Also, Ro print. 
Comets (Orbits of). 
LOIINeTEIN (T.) Ermittelnog der gcocep.trischen Distanzen einos Cometen. 
Astron. Nuehr., 119: 99-lOG. 
Constellations. 
PLOIX (C.) [Lcgondes clc] la grantlo ourse. Ciol ct Terre, 9: 25-37. 
Corona ( olar). 
N1WE IIypothe e tibe.r dio Natur der Sonnen-Korona. Sirius, 21: 1. 
W1t L~Y (W. II.) Corona of 18 6. il. Obsry., 11: :357-360. 
Cosmogony. See, also, NEBUL.1E; NEBULAR HYPOTIIESIS; METEORITES. 
JAN EN (J.) L'age des 6Loiles. Ciel et Terre, 9: 449,465. Al.~o: L'Astron., 
7: 19, 59. .Also, t1·ansl.: Sirins, 21 : 49-57. 
Dearborn Observatory. 
lIOUGII (G. W.) [Removal to new site. ] Astron. Nachr., 119: Q07. 
Jom, ON (ll. A.) [Acldre at the laying of tho corner-stone of the new building, 
Juno 24, l .] Sid. Mess., 7: 381-3 G. 
TENNANT (J. 1! .) [Position :1n<l constants for tho new observatory.] Month. 
Not., 49: 96. 
200 RECORD OF SCIENCE l!'OR 1887 AND 1888. 
Domes. 
CROSSLEY (E.) Description of a new ob8ervatory for a 3-foot reflector. l pl, 
Month. Not., 48: 356-359. 
Double stars . . 
lluRNIIAM (S. W.) New double stars discovered at the Lick Observatory. Astron. 
Jour., 8 : 141. 
CLERKE (A. M.) Historical and descriptive list of some double stars suspected to 
va1y in ligbt. Natnre, :39: 5G-58. 
-- Variable tlouble stars. Obsry., 11 : 188. 
FLAJIUIARION ( C. ) Nouveaux system es stellaires. L' Astron., 7: 66. 
Mo 'CK (W. H. S.) Brightness and density of binary stars. Obsry., 11: 341. 
-- Distances of tlouble stars. Sid. Mess., 7: 290. 
SCllIAPARELLI (G. V.) Osservaz ioni sulle stclle doppie. Serie 1 ... 1875-1885, 
85+144 p. 4to. Milauo, 1888 ..••.•....... .... ... ....... : .....••. ...... (M. 7) 
Earth. 
B1scuOFF (J.) Neue Beziehungen auf dem Geoid. Astron. Nachr., 119: 177-184. 
Bo NEY ('I'. G.) Foundation.stones of the earth's crust. Nature, 39: 89- 94. 
CALLANDRRAU (0.) Remarqucs sur la t1eori e de la figure do la terre. Bull. 
Astron., 5: 473-480. 
HAYWOOD (J.) The earth and its chief motions, and the tangent index. 28 P· 
12mo. Dayton, 1888 ......................... __ .... ---· . .... ..••... (M. 0.80) 
lIELJIIEllT (F. R.) Mittheilnng Uber cine beabsichtigtc Cooperation rnehroror 
<lcutsch r Sternwarten in llczng anf die Uutersuclnmg kleiner Beweguugen 
dor Erdaxo. Astron. Nac1r., 120: 22G-230. 
HlLL ( '. W.) !uteri or constitntiou of the earth as rcsnects tlensity. Ann. Math. 
4 : 19-29. Also, Reprint. -
LEVY (M.) Theorio de la figure do la terre. Compt. Rend., 106: 1270-127H, 1314-
1320, 1375-13 1. 
I OINCAHE (II.) Sur la fi gure de la terro. Compt. Rend., 107: G7-71. 
Rice (A.) Iouuagino dol solo rifl ssa n 1 mare prov a. clclla rotontli ta. doll a torra. 
il. M 111. , oc. sp ttrscp. Hal., 17: 203-220. 
Eclipse of Thales. 
PETJWS (C. I!"'. W.) SonncnfinRL rniss des Thal s. Astrou. Na.cur., 120: 231. 
Eclipse of the Moon, 1888, Jan. 28. 
H01>u1 KEH ( .) V rii.1t<l. ·rung n d 1· Wiirm ·strahlung <1 s Mondes wii.l1r •ml tler 
tota.fou Moudfin t ruias 1 , Jan. 2 . 1111. A trou. Naehr., 11 : 310. See, 
al110 : a.tur , 37: 318. 
Eclipse of the Sun, 1886, Aug. 28- 29. 
'l' Jt 1m (II. JT.) 'P rt of th ob erYa.tions ... nrndo at Gr uville, in t h I hrnd 
of h' uacla.. 2 pl. M rn. , ' c:. Hp Ltrscp. ital., 17: 4G. 
Eclipse of the Sun, 1887, Aug. 18. 
llAm ,'E (W.) [I e. mue of l, rvations.] , id. Mess., 7: 1- . 
11: 'TE • (L.) L'cclip · total cl sol il <111 HJ aont 1 7, obs rvlc a Jn1:j w tz, 
J n. i . 21 p. mm . Ilrux II 
.l e1,r. from.: 
'f 1>l ( • . ) r liwin, ry r •port ... J(j p. vo. Aml1rr. t, 1 
1•-r • • ( \ .) , ud R i ·t orolo •i a.l ob •rv: tions ... 25 p. vo. 
1111 rb r 1 
L •n•iug tli • ·lip · 1 Vrtljs ltr. d. a tr n. 
EcUpse of the Sun, 1889, Jan. 1. 
II t,I ; ( .. ,', ) rvin~ tho total .clip. r f h nu on au. 
l , 1 
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Eclipse of the Sun, 1889, Jan. I-Continued. 
-- [Probal>lemetcorologicalconditionsatthattime.J Mouth. Not., 48: 302-307. 
TODD (D. P.) Instructions for observing the total eclipse of the Sun, 1889, Jan. 
1. n. 16 p. 8vo. Amherst, 1888 ............................ ...... (M. UW) 
Eclipses. 
FLAMMARION (C.) Eclipses [de soleil] du 19° siecle visibles en France ou aux 
environs. L' Astron., 7: 306-311. 
GINZEL (P. K.) Finsterniss Canon fiir das Untersuchungsgebiet der romiscben 
Chronologie. 36 p. 8vo. Berlin Akad., 1887 ........... ~ . .......... (M. 1.50) 
LYNN (W. T.) Earliest recorded eclipse. Obsry., 11: 197. 
MAIILim (E.) Astronomische Untersucbungen ii.lier die angebliche Pinsterniss 
uutcr Thakelatb II. von Aegypten. 14 p. 4to. Wien, 1888 ......... (M. 0.80) 
Eclipses of the moon. 
BRUNS (H.) Heliometerruessungen bei Mondfinsteruissen. Astron. Nachr., 118: 
363. 
JOHNRON (S . .T.) Earliest recorded lunar eclipse. O1.>sry., 11: 340. 
LYNN (W. T.) Earliest recorded lunar eclipse. Obsry., 11: 376 . 
. Edinburgh Observatory. 
SMYTH (C. Piazzi). Report on the Royal Observatory, Edinburgh, fur 30 June, 
1888, an<1 tho Edinburgh equatorial in 1887. 16 p. 4to. [n. p., 1888.] 
Electric light. 
BRUNS (II.) [Eloct,ric illumination of the L eipzig beliometer.] Vrtljschr. d, 
astron. e ollsch ., 2:1: l0D. 
S1'11"fA (E. J.) Simplo electric light for the telescope. il. Obsry., 11: 368. 
Engelmann (Friedrich Wilhelm Rudolf). [1841-1888.J 
BRUNS (JI.) 'fodes·Anr.eige. Astron. Nachr., 119: 47. 
P1tTER (B.) Nokrolog. Vl't,ljscbr. d. astron. Ge1sellscb., 23: 153-157. 
Equatorial coude. 
LOEWY (M.) and PursEux (P.) Th6orio nonvello do !'equatorial coude et des 
6qnatorianx on g6u6ral. (Expos6 de l'ensemble des method.es permettant de 
roctifi 'r ct c1'orionter ccs instruments.) Compt. Rend., 106: 704-711, 793-800, 
891-89 , 970-976, 119!J-1206, 1320-1:326, 148:3-1489. 
Equatorials. Ste, <ilso, TELESCOPltS. 
FORSTim (W.) Untcrsnclrnngcn iiber (fas Frannhofm:'schc Aequatorial. In his: 
Studicn r.nr Astromotrie, 160-20G. 
GRUBB (II.) New arrangement of oloctrical control for driving clocks ofoqna· 
torials. Month. Not., 48: 352-3GG. 
RANYARD (A. C.) Simple mothocl of applying electrical control to tho driving 
clock of an equatorial. ii. Month. Not., 48: 3~6. 
Eudoxus. 
LYNN (W. T.) Narrieu .anu the obsct·vations of Endoxus of Coidus. Obsry., 11: 
300. 
Flexure. 
BA SClllNGim (J.) Bicgnngvon Mel'idiaofernrobron. 18 p., 1 pl. 4to. Miinchen, 
1 8 ........................................... , ...................... (M.2) 
STmrnL (K.) Bcugung hn Pernrobr. Sirius, 21: 132-138. 
Galileo. 
LY N (W. T.) Galil o Galilei and his condemnation. Obsry., 11; 314-317. 
Geographical positions. 
STADTliAGEN (II.) Beitrage znr Untersuchuug dos GonauigkoitRgrades astrono· 
misc her Berecbn uugon mit Au wcndung auf oino in dcr geographischen Orts be· 
stimmung hiiufig vorkommcude Anfgabo. 84 p. 8"'. Berlin, 1888 ..... (M. 2.) 
TIETJKN (F.) Geographiscbo rtsbostimmung. In: Anleitnng zu wissensch 
B b. anf. R i n ... von . Neumay r, I: 1-40. 
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Gravitation. 
CALLAlWREAU (0.) Energic potentielle de la gravitation d'une planete. Compt. 
Rend., 107: 555. 
HALL (A.) The extension of tho law of gravitation to stellar systems. Astron. 
Jour. 1 8: 65-68. 
Greenwich Observatory. 
ASTRONOMICAL and magnetical and meteorological observations ... 1886 (1027+] 
p. 4 to. London, 1888. 
Harvard College Observatory. 
ANNALS ... vol. 13, pt. 2. Zone observations made with the transit wedge 
photometer ... 149 p. 4to. Cambridge, 1888. 
ANNALS ... vol. 18, pt. 3. Photometric observations of asteroids. 44 p. 4to. 
Cambridge, 1888. 
DRAPER (Henry) ,memorial. Second annual report of the photographic study of 
stallarspectra ... [by] E. C. Pickering. 8 p. 2pl. 4w. Cambridge, Mass., 
1888. 
REPORT ( 43d annual) of the director . .. E. C. Pickering ... Dec. 15, 1888. 
11 p. 8vo. Cambridge, 1888. 
Houzeau (.Jean Charles). [l 20-1888. J 
L[A.c~CASTER 1 ( A. ) N otcs biographiq nes. Ciel et Terre, 9, 313, 361, 385, 409, 
457, 481. 
See, also, Ibid. 249-270. Also: Obsry., 11: 318-320. 
Instruments (Astronomical). See, also, "ALTAZIMUTII; EQUATORIALS; LEVELS, etc. 
BRASHEAR (J. A.) Stauchrcl dimensions in astronomical and physical instru-
men ts. Proc. Am. Assn. Adv. Sc., 36: 61. Also, Sid. Mess., 7: 77. 
Jena Observatory. 
WINKLER (W.) VerlegungseincrPrivatstcrnwarte nach Jeua ... Astron. Nacbr., 
11 : 205. 
Journals (Astronomical). 
IIIMMKL und Erde. Illustrirte nn.tnrwissenschaftliche Monatschrift. Ilrsg. von 
d r G cllschaft Urnuia. Rcclactenr; M. Wilhelm Meyer. 
1. Jabri:rang, Iloft 1. Octobor, 1888. Preis v iertclj iihrli cb , M . 3.60; oinzclne Ilofto . . (M.2) 
Jupiter. 
DENNI G (W. F.) Rotation of Jupiter. Obsry., 11 : 8 . 
--. Motion of t ll r tl spot 011 Jnpiter. Obsry., 11: 406. 
LYNN (W. 1'. ) Rotation of Jupiter. bsry. , 11: 125. 
II LTZ· TlUNIIEIL (C. A.) [\VerthfiirdcnIIalbmesserdcsPlaneten.J Astron. 
Na.chr., 11 : 12 -13 . 
Jupiter ( at Hit s of). 
A, on(~ (C.) Ligam nt lnmiu<'nx cleH pas. ages ct occnltations des 8atellitefl. 
'ompt. R nd. 107 : 21G. 
--. Lio-am n lnmin u.· d spa sag s t occultations tles satellites clr Jupiter. 
I r n d 1'6vit r. 'ompt. I ud., 107: (HG. 
Kepler's problem. 
, '1.Y1 r.v.n (A .) Zur Li;. nng ,1 s K pl r't-icl1 11 rolil ms. Astron. Nachr., 11 
- il-271. 
K ew Observatory. 
Kc•w ommi t<' for I y ar nding ctoh r :n, 1 p. VO, 
Levels. 
1 ·u , t-ruug n <l r Lib 11 .n. Z cht·. f. Iustrmknd., : 267-2 31 428. 
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Lick Observatory. 
[DESCRIPTION of buildings and instruments.] ' il. Engineering, 46: 1, 81, 149, 
151,396. 
[HISTOIRE de] l'observatoire Lick. i i. Ciel et Terre, 9: 105-112. 
HOLDEN (E. S.) [Description of] the Lick Observatory. il. Sid. Mess., 7: 49-65. 
[First astronomical observations, etc. ] N atnre, 38 : 355. 
--. [Formal transfer to the University of California.] Astron. Jour., 8: 43. 
--. Hand-book of the Lick Observatory of the University of California. 135 
p. 16°. ii. San Francisco, 1888. 
NEUES Spektroskop des Lick-Observatoriums und die photographische Beobach-
tu·ng der Sternenspektren. Sirius, 21: 230. 
Light. 
BELL (L.) Absolute wave-length of light. Am. J. Sc., 135: 265-282, 348-368. 
Longitude. See, also, GEOGRAPHICAL POSITIONS. 
CASPARI (-.) Formule pour le calcul des longitudes par les chronoruetres. 
Com pt. Rend., 107: 78. 
Lunar theory. 
ADAMS (J. C.) Remarks on Airy's numerical lunar theory. Month. Not., 48: 
319-322. 
AIRY (G. B.) Tho numerical lunar theory. Month. Not., 48: 253; 49: 2. 
FRANZ (J.) Neue Berechnung von . Hartwig's Beobachtungen der physischen 
Libration des Mondes. 8 p. 4to. Berlin, 188i .... ___ .. _ ... .. ..... (M. 0.30) 
HARZER (P.) Apsidenbowegung der Mondbahn. Astron. Naehr., 118: 273-280. 
OPP0LZER (T.) and ScrrnAM (R.) Entwurf einer Moncltheorie gehorende Ent-
wicklnng '1er Differentialquotienten. . . 188 p. 4to. Wien, 1888 .... (M. 10) 
R epr.Jrom: Denkscbr. d. k . Akad. d. Wissonscb. Mn.th. naturw. CL Wien. 54: 59-244. 
TISSERAND (F.) Sur un point do la theorio de la lune. Compt. Rend., 106: 
788-793. 
Lyons Observatory. 
ANDRE (C.) Travaux do l'observatoire cle Lyon. Partie 1. Influence de !'alti-
tude sur la marcho diurno du barometro. 153 p., 5 pl. 4to. Lyon, 1888. 
McCormick Observatory. · 
Ri~P0RT ... for the year ending June 1, 1888. 3 p. 8vo. [n. p., n. d.] 
Madras Observatory. 
RESULTS of observations of the fixed stars made with tho meridian circle at 
Madras in the years 1862, 1 63, and 1864, nnuer tho direction of N. R. Pogson. 
47+~14 p. 4~o. Madras, 1 87. 
-. Same. 1865, 1866, 1867. 22+362 p. 4 to. Madras, 1888. 
Mars. 
ERKLARUNG d r Kanalo. Sirius, 21 : 227-230. 
FAYE (H.) [L s canaux et la r6giou Libya.] Comp. Rend., 106: 1718. 
FIZEAU (II. L.) Les canaux •.. Compt. Rend., 106: 1759-1762. 
F[LAMMARI0N] (C.) Inondations de la planoto Mars: variations observ6es clans 
les canaux, Jes lacs et-les mers. il. L' Astron, 7: 241-25:t 
--. Nouvolles observations sur la planote Mars : sos noiges, ses eaux et ses 
climats. il. L'Astron. 7: 281-291. 
Un dornier mot sur la planete Mars. i l. L'Astron., 7: 412-422. 
--. Fleuvos do la plan te Mars. il. L'Astron., 7: 457-462. 
--. Los neige , l s glaces et les eaux de la plauete Mars. Compt. Rend., 107: 
10-22. 
IlALL (A.) Appearance of Mars, .June, 188 . Astron. Jour., 8: 79. 
HOLDJr.N (E. .) Physical observations of Ma,rs during the opposition of 1888, at 
tb Lick Obs rvatory. Astron. Jonr., 8 : 97. 
MAUNDER (E. W.) Cauals u Mars. Ousry., 11: 345-348. 
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Mars-Coutiuued. , 
NrnsrnN (L.) Sur l'aspcct physique do la plane to Mars, pendant l'oppo1:1itiou de 
ltl88. 12 p. 1 pl. 8vo. Bruxelles, 1888. 
Bull. de l'Acad. roy. de Belg., 3 s., vol. 16, No. 7. 
PERROTIN (J.) Cananx de Mars. Nouveaux changemonts ob1:1erves sur cette 
planete. il. L' Ast,rou ., 7: 213. · 
Nouvelles observations sur la planete Mars. il. L'Astron., 7: 366-370. 
--. Observation des canaux de Mars. Compt. Rend., 106: 1393. 
-. [Croquis de Mars.] Compt. Rend., 107: 161,496. 
PICKERING (W. H.) Physical aspect of tho planet Mars. Science, 12: 82. 
PROCTOR (R. A.) Note on [the canals of] Mars. Montb.Not.,48: 307. 
TEUBY (F.) [Dessins de] la planete Mars. il. L'Astron., 7: ~324. 
--. Les canaux de Mars, leur gemination et les observations do 1888. il. 
Ciel et Terre, 9: 271-286, 289-302. 
--. Premieres observations de Mars et de Saturne faites a l'observatoiro Lick 
en 1888, et reponses a quelques objections. Ciel ct Terre, 9: 370-380. 
--. Etude cle Ja planete Mars. Compt. Rend., 106: 1470. 
[Verification des cartes de Schiaparelli.] Obsry., 11: 298. 
WISLICENUS (W. F.) Anwendung vonMikrometermes1:1ungen bei physischouBo-
obachtungen des Mars. il. Astron. Nachr., 120: 241-250. 
Mars (Satellites of). 
DuBOIS (E.) [Peut-etre petites planetes de venues les satellites. J Compt. Rend., 
107: 439. 
POINCARE (H.) [L'hypotbese qu'ils sont do petites plauotcs.] Compt. Rend., 
107: 890. 
Maury (Matthew Fontaine) [1806-73]. 
CORBIN (Diana F. M.) Life of Matthew Fontaine Maury. 306 p. portr. 8vo. 
London, 1888. 
Mechanics (Celestial). 
DZIOBEK (0.) Mathematiscbe Theorieu dor Planotcnl>owogungou. 8+305 P· 
8vo. Leipzig, 18 ...... ............................ ....... ..... ...... (M. 9) 
Mercury. 
IIERMAN (0. T.) A study of th r siclnal cli scordanccR for Mercury. Astron. 
Joor., : 34-30. 
Meteorites. See, also, MET1rnns. 
B RNITZ (H.) Zusarum n t<,llung der Meteoritonfallo nach Monat, Ta.g u. 
tunde. Sirius, 21: 157-1 1. 
DARWIN (G. H.) M cbanical conditions of a. swarm of m t oritoR. Abstr.: 
Natur , 39: 1, 105. 
ERBY ( . A.) Notaf! aol>r m teoritoR Braaili ros. I v. <1. obsrio .• 3: 3, 17, 33, 
II NTINGT N ( • \V.) 'atalogu of all r •conle<l m tcorit s . . . Proc. Am· 
Acad. Art ., 2:3: 37-110. 1 7. Also, P •print. 
ot s on m tcorites. il. Natnr , 3 : 424, 45G, G:30, GGG, 602; 
thn.L ar in our olll'c-
' ., t:36: 1- 14. 
hHry. 1 11 ; , 7 . 
A tr u. a ·111'., 
< tur I• • :m3, 
110. 
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Meteors-Continued. 
DENNING (W. P.) Heights of fire-balls and shooting stars. Month. Not., 48: 112. 
KLEIBER (J.) Vertlrnilung der Meteore in Meteorschwarmen. Astron. Nachr., 
118: 345. 
MEuNrnR (S.) Rapports rnutuels des rn6teorites et des etoiles filantes. Compt. 
Rend., 107: 834. 
mi; TILLO (A.) Recherches snr la, r6partition des p::iints radiants d'apr~s les mois 
de l'annee et d'apres les coordounees c6lestes. Bull. Astron., 5: 237-248, 283-91. 
Meteors (ObservaUons of). See, also, METEORS. 
DENNING (W. F.) Height of a Perseid fLre-ba,11. il. Month. Not., 49: 19-21. 
-- Height of a Leonid fire-ball. il. Month. Not., 49: 66. 
-- Leonid meteor-shower, 1888. Nature, 39: 84. 
Micrometers. 
COMSTOCK (G. C.) Value of one revolution of a, micrometer screw. Sid. Mess., 
7: 34:J-409. 
Kli;MPF (P.) Uober Lamolleu-mikrometer. Astrou. Nachr., 119: 33-38. 
OUDEMANS (J. A. C.) Con<lition that in a donblc-image micrometer the value 
of a revoluLion of tho micrometer screw may be independen~ of the accommo-
dation of the eyo. Month. Not., 48: 334. 
TUPMAN (G. L.) On the cro s reticuln. il. Month. Not., 48: 96-103. 
-- Description of a cross-bar micrometer. Obsry., 11: 58-61. 
Mirrors. 
COMMON (A. A.) Testing polished flat surfaces. Month. Not., 48 : 105. 
MADSEN (II. F.) Notes 011 the process of polishing anu figuring 18-inch glass 
spocula by 1rnll<1, and experiments with flat surfaces. Jour. and Proc. Roy. 
Soc. N. S. Wales, 20: 79-91, 1886. 
Rev. by COMMON (A. A). Naturo, 37: 382. 
Mitchel (Ormsby Mcknight) [1809-'621, 
M~TCIIEL (F. A.) Ormsby Macknight Mitchel, astronomer and general: a bio-
graphical narrative. 8 + 392 p. portr. 12mo. Boston, 1887. 
Moon. See, also, LUNAR Tm~ORY. 
ELGF.R (T. G.) Sir William Herschel's observations of volcanoes in the moon. 
Obsry., 11: 377. 
GHENSTED (F. F.) Theory to account for the airless and waterless condjtion of 
the moon . . . 8vo. Liverpool, 1 88. 
HOLDEN (E. S.) Sir William Herschel's observations of volcanoes in the moon. 
Obsry., 11: 334. 
HUNT (G.) Sir Willia.m IIorschol's obsc,rvations of volcanoes in the moon. 
Obsry., 11: 403. 
Tnu1mIN(-) Elomeutar DarstellnngderMondbahn. 4to. Berlin, 1888 .. (M. l) 
WILLIAMS (A. S.) Sir William Iforschol's observations of volcanoes in the moon. 
Obsry., 11 : 37 . 
WOLF (M.) Aufuahme von Mouclpbotographien. ii. Sirius, 21: 97-100. 
Moscow Observatory. 
Auuales de l'observatorio de Moscou . . . 2 s., v. 1. 2. livraison. 128 p. 6 pl. 
4to. Mosco,v, 1888 .. ··-··· .•.••....•••.... ·-·-·· .•.• ·----· -----· ···--· (M. 6) 
Nadir. 
PERIGAUD (E.-L.-A.) Nouveau baih do mcrcure pour !'observation du nadir. 
Compt. Rena., 106: 919-921. 
- - Observations cl'6toilcs par r60exion et la mcsme do la flexion du cercle de 
Gamb y. Compt. Rend., 107: (H:3. 
Natal Observatory. 
J;?EPORT of the superintendent, . . . 1887. 26 p. 4to, [n. p., n. d.J 
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Nebulre. See, also, PLEIADES. 
COMMON (A. A.) Photographs of nebulm. Obsry., 11: 390-394. 
DREYER (J. L. E.) New general catalogne of nebulm and clusters of stars, be-
ing the catalogue of the late Sir John F. W. H erschel, revised, corrected, and 
enlarged. 237 p. 4to. London, 181,8 ...................•............ (:M. 21.) 
Mom. Roy. Astron. Soc., v. 40, pt. 1. Review.-Nature, 37: 353; Astron. Nacl.lr., 118: 367. 
GINZEL (F. K.) Beobachtungen von Nebelfl.ecken [vorn Dec. 1884 bis Apr. 
1886 J. Astron. Nachr., 118: 321-344. 
LOCKYER (J. N). Suggestions on the classification of the various species of heav-
enly bodies. fl. Proc. Roy. Soc. 46: 1-93. Also, Reprint . .Also : Nature, 37: 
58;), 606; 38: 8, 31, 5fi, 79 .......•................................... (M. 3. 70) 
PICKERING (E. C.) Detection ofnewnebulm by photography. Ann. Harv. Coll. 
ObRry., 18: 113-117 (v. 18, no. 6) . Also, Reprint. 
ROBERTS (I.) Photographs of the nebulre M, 31, h 44 and h 51 Andromedm and 
M. 27 Vnlpeculm. Mouth. Not., 49: 65. 
SWIFT (L.) Catalogue No. 7 of nebulm discovered at the Wamer Observatory. 
Astron. Nacbr., 120: 33-38. 
VOGEL (H. C.) Bcdeutnng der Photographic zur Bcobacbtuug von NebeHleckon. 
il. Astron. Nachr., 119: 337-342. 
Nebular hypothesis. 
COAKLEY (G. W.) Ou the nebular hypothesis of La Place. 85 p. 8vo. Brook-
lyn, 1 
Papers Am . .1..strou. Soo., No. 3. 
KEnz (P.) Beitrag zur Nebular bypotbese. Sirius, 20: 265; 21: 10, 34. 
--. WeitereAusbildnng dcr Laplace'scbcn Ncbnlar-hypothesc. Nachtrag. s+ 
127p.,3pl. 8vo. Loipzig,1 8 ..........••..•.•••••••••••.•..•.•.•.•. (M.3) 
Neptune (Satellite of). 
HALL (A.) [Orbit of] the satellite of Neptnoe. .Astron. Jour., 8: 78. 
NEWCOMB (S.) Note on the [orbit of tho] satellite of Neptune. Astron. Jour., 
: 143. 
Trs ERAND (F.) [Orbito <ln satellite.] Compt. Rend., 107: 804-810. 
Nice Observatory. 
Grand 6qnatorial do l'observatoire do Nice. il. L'Astron., 7: 447-451. 
Nieuport Observatory. 
DELP RTE (A.) L'obsorvatoiro astronomique tomporairo do Nicuport. Ciel et 
T rr , 9: 423-429. 
North Carolina University Observatory. 
L VE(J.L.) Piratcoll gob rvatoryintheUnitedStatos. Sid.Moss.,7:417-
42 ; Nation, 47: 131. 
ob rvation d a 
Brux ll , 1 
pbli.-
Na• 
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Objectives-Continued. 
HASSELBERG (B.) M6tbode a, determiner avec grande exactitude Jes distances 
focales d'un systeme optique pour une raie quelconque du spectre. Mem. Soc. 
spettrscp. Hal., 17: 182-188. 
VON HoEGII (E.) Die spharische Abweichuug und deren Correction speciell bei 
Fernrohrobjectiven. Ztschr. f. Instrmknd., 8: 117. 
Kn0ss (H.) Die Farben-Correction der Fernrohr-Objective von Gauss und von 
Fra1111hofor. Ztscbr. flir Instrmknd., 8: 7, 53, 83. 
P1c1rnnING (E. C.) New photographic objective. Nature, 37: 558. 
Scuun (W.) Untersuchungen und Rechnungen liber das ObjectiY des grossen 
Refractors der Strassburger Sternwarte. Astron. Nachr., 119: 249-254. 
VOGEL (H. C.) Ueber dio Mothoden zur Bestimmung der cbromatischen Ab-
woichuug vou Fernrohrobjectiven. Astron. Nachr., 119: 293. 
WOLI<' (M.) Bestimmung dcr Farbenabweichung grosser Objective. Astron. 
Nachr., 120: 73. 
--. Trennung der Objectivlinsen .fur photographische Zwecke. il. .Astron. 
Nachr., 119: 161. 
Observatories. 
HOLDEN (E. S.) Principal observatories of tho world. il. In hiB: Handbook 
Lick Obsry., 104-125. 
JAmmsmmICIITE <l.er Sternwarten fiir 1887. Vrtljschr. d. astron. Gesellsch. 23: 
73-151. 
LOVE (J. J.) [First observatory founded in tho United States, at the University 
of North Carolina in 1831.] Nation, 47: 131. 
[REPORTS of ousorvatorios, 1887.] Month. Not., 48: 175-198. 
TENNANT (J.P.) Table of the positions of observatories with constants useful 
in correcting extra-meridian observations for parallax. Mouth. Not., 49: 
22-32, 95. 
O'Gyalla Observatory. 
Beobachtungen angestellt am astrophysikalischen Observatoriurn in O'Gyalla, 
hrsg. von N. von Koukoly. 9. Bd., onthalteud Beobachtungen vom Jahre 
1886. 106 p. 4to. Hallo, 1888. 
Orbits. See, also, COMETS (Orbits of); TIIREE BODIES (Problem of). 
BRUNS (II.) Der Lambert'seho Satz. .Astron. Nachr., 118: 241-250. 
IsnAEL-lIOLTZWART (K.) Bcitriige zur Anwendung uncndlieher Reihen im 
Gebioto dor Bahnbereehnung der Planeten und Kometen. 82 p. 8vo. Wies-
baden, 1888. _____ ·----- --·- -----· ------ ··-··· ·----- ·----· ·----· ____ (~I. 2.40) 
RADA u (R.) Formules pour la variation des 616monts d'uno or bite. Bull. astron., 
5: 5-12. 
SEARLE (G. M.) An improvement in the computation of an orbit. Astron. Jour., 
8: 12[). 
Parallax (Solar). 
HARKNESS (W.) Value of t.bo solar parallax deducible from the .American pho-
tographs of the last transit of Venus. Astron. Jour., 8: 108. 
Parallax (Stollar). 
POLIR: (l!'.) Determination de la vitesse systematique et de la parallaxe des 
etoiles. Astron. Nachr., 119: 343. 
PRITCHARD (C.) Results of recent investigations of stellar parallax made at the 
University Observatory, Oxford. Month. Not., 49: 2-4. 
Paris Observatory. 
FAYE (JI.) Latitude dn cercle <le Gamboy. Compt. Rend., 107: 810. 
Moucrrnz (E.-A.-B.) Di ffic11lt6 cl'obtonir la 1atituclo de l'observatoiro de Paris. 
Com pt. Rend., 107: 4 . 
J>ERIGAUD (E.-L.-A.) 'l'riple dotermiull,tio:q. de la latjtu<).e <lu cercle qe Gambey, 
Com pt. ReuJ., 107: 722. 
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Paris Observatory-Continued. 
RAPPORT annual sur 1'6tat de l'Observatoire de Paris presente au con!:!eil ... 21 
janvier 1888. 26 p. 1 pl. 4vo. Pa1·is, 1888. 
Pekin Observatory. 
RUSSELL (S. M.) History and description of the Pekin Observatory. Nature, 
39: 46. See, also: Ibid., 55. 
Personal equation. 
B1GOURDAN (G.) Variations de !'equation personnelle dans les mesures d'etoiles 
doubles. Compt. Rend., 106: 1645. 
HILFIKER (J.) Sur !'equation personnelledans Jesobservationsde passage. 7p 
12mo. Neucha.tel, 1888. 
Repr. from: Bull. Soc. sc. nat. de NeucMtel, vol. 16. 
RENZ ·(F.) Versuch einer Bestimmung der personlichen Gleichnng bci dor Be-
obachtung von Sternbedeckungen. Ast,ron. Nachr., 119: 145-150. 
SANitORD (E. C.) Personal equation. Am. J. Psychol., 2: 1-38, 271-298, 403-430. 
WISLICENUS (W. F.) Untersuchungen iiber den absoluten pcrsiinlicben Fehlcr 
bei Durcbgangsbeobachtungen. 50 p. 1 pl. 4vo. Leipzig, H;88 .••••. (M. 3) 
Perturbations. 
GAILLOT (A.) Th6orie analytique dt1 mouvement des planetes. Expression 
g6n6ralo des perturbations qui soot du troisiemc ordro par rapport aux masses. 
Bull. astron., 5: 320, 377. Also, Reprint. 
GYLDEN (H.) Convergcnz ciner in der SUirungstheorie vorkommenden Reihe. 
Astron. Nachr., 119: 321-330. 
lJARZER (P.) Differentialgleichung der Storungstheorie. Astron. Nachr., 119: 
273-294. 
L,( KA (W.) Zur Theorie dor plauetariscben Storungen. 5 p. Svo. Wien, 
1 .. ...................••.......... • ...••••...•••........•••.•••.. (M. 0.20) 
WEILER (A.) ' tiimngon worden als Functionon zweicr Anomalien dargmitellt. 
A tron. Nachr., 120: 97-10 . 
Photographic Congress, Paris, 1 7. 
B LLETIN du comito international porrnau nt pour !'execution pliotographique 
d la carte dn ci l. 1. et 2. fascicu]os, 80 p. 4to. Paris, 1888 ......••.. (M. 8) 
Iu ti tut cle France. Acac16mie dos ciencos. 
Photography. 
v K 'KOLY (N.) Das IIydroxylamin als Entwickl ,r photogra,pbischer 
Plat n. itzong b. d. k. Aka.<l. d. Wisscosch. in Wien, math.-1rnt. Kl., !)7. 
Also: iriu , 21: 1 -132. 
hi<'l d r IIimm ls- nn<l poktral-Photographie. 
n dnrch pholographi che 
Edinb. v. 145: 23-46 Also: id. 
on h rn ph t gr, phi · urchmu t rung. J AHtron. 
p. VO [n. p., 1 ]. 
of ? re ptibl actinic pow r. i nth. 
ASTRONOMY. 209 
Photography (Stellar)- Con tinned. 
[RIJ:PORT of photographic committee Royal Astronomical Society.] Month. Not., 
48: 351. 
ROBElffS (I.) An instrument for measuring the positions and magnitudes of stars 
on photographs an<l. for engraving them upon metal plates . . . il. Month. 
Not., 49: 5-13. • . 
TENNANT (J. F.) Note on the definition of reflect.ing t elescopes and on the 
images of bright stars 011 puotogra.phic plates. Month. Not., 48: 104. 
VOGEL (H. C.) Mittheilungen Uber die von dom a8trophysikaliscben Ol>serva-
torium zu Potsdam i.ibornommenen Voruutersnchnngen zur Herstellung der 
plrntographischen IIimmelskarte. Astron. Nachr., 119: 1-6 
Photometer. 
CERASKI (W.) Photornetrn do Zollner a deux ocnlairos. Astron. Nachr., 120; 
218. 
PAHKIIUHST (II. M.) O1>1itoration frow illurniuation. Sid. Mess., 'i'.: 337-343. 
Photometry. See, also, ASTEIWIDS. 
DORST(-.) Rodnctiou 1lor von Zollner pliotornetrisch l>estimmten Sterno. 
Astrou. Nachr., 118: 209-226. 
MoNCK (W. H. S.) [Comparison of tho] Harvanl and Oxford photometry. Sid. 
M01:18., 7 : !J2. 
PICKEIUNG (E. C.) Zouo ol>servatio11s rnatle wiLh tlie trau1:1it wedge photometer 
attache<l. to tuo oquatorial of 15 inches n.perture ... 1882-'86. Aun. Harv. 
Coll. Olnit'y. 13: 211-:35() (v. 1:3, pt. 2). 
Planets. Sec, al1Jo, SOLAR SYSTEM. 
[Nir.wc.;oMn (S.)J. Now table8 of tho pl:tnot1::1. Rept. Supt. Am. Naut. Almanac, 
10 7: 4. 
UoGlm (-.) Dista.ncet:1 moyonues des planetes au 1:!oloil. Cornpt. Rend., 106: 
249. 
Z1rnmm (C. V.) Period!:! of t,ho plauets. Obsry., 11: 87. 
Planets (OrllitH of) . . 
LOIINSTJUN (T.) Ueber die Glciclrnngeu v. Oppolzer's znr Bel:ltinnnuug dor helio-
ccntrischou Di8ta11zell oi1108 Planetou. A8tron. Nacltr., 11!): ~4:J. 
Pleiades. 
Mouc1rnz (E.) No11vollcs u6lluleusos d6couvortes a. l'aide de la pbotographie 
da11s les Pleiadcs. Couipt.. Rend., lOG: 912. 
Prague Observatory. 
\V1r.rn1m (L.) Ncucr ZeitlJe1:1tiu11uuugsraum dor 8tornwarto iu Prag. S'irius, 21: 
174, 205. 
Precession. 
See ''TAR-PLACES (Reduction of). 
Proctor (Richanl Autbo11y). L1837-'88.] 
Nonu (W.) [Ollituary uotice.J Ousry., 11: 36G-3G8. Kuowleuge, 11: 2G5. 
[Portrait.] 
Prominences (Solar). See, also, 8uN; 8uN (Stati tics, etc.). 
Ricco (A.) Gra.ndes protn bcrances 1:1olaires observ6e1:1 ii. Pr~lerrue de 1881 a 1887. 
. . . il. L'Astron., 7: 215, ~54. 
Pulkowa Observatory. 
Ons1mvATIO~ s de Poulkova ... v. 14. Deduction des declinaisons moyeunes 
du catalogue des etoile8 priucipales pour 18G5.0. Memoire de M. Nyren. Ob-
servations faites au cercle vertical ll':!71-187ii. 228 p. 4to. St. Petersbourg, 
1 - ----· ............................. . .......................... . (M. 26.40) 
UPPLEMENT 1 a.nx observations de Ponlkova. Beobachtur.gen dcr Saturns-
tra.bant 11. 1 Ahtheilnog. 132 p. 4to. , t. Petcrsbonrg, 1 88 .. ..• • (M. 10.60) 
H. Mi . 142-14 
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Refraction. 
GRUEY (L.-J.) Sur une forme geometriqne des effets de la refraction dans le 
monvement diurne. Bull. astron., 5: 91, 193. 
SCI-IAEBERLE (J, M.) Note on a sliort method for computing thetruo 10fractions. 
Astrou. Nacbr., 118 : 381. 
TUTTLE (H.P.) Bessel's "log B" for great elevations. Sid. Mess., 7: 406. 
Royal Astronomical Society. 
MEMOIRS ... vol.49,pt.l. 237p. 4° . I,ondon,1888_ ............ _ ... (M.21) 
New general catalogue of nebulre and clusters of stars. By J. L. E. Dreyer. 
Saturn. 
ELGER (T. G.) Pliysical observations of Saturn in 1888. il. Month. Not., 48: 
362-370. 
[Observations of rings and belts.] Obsry., 11: 153. 
KlrnLER (J. E.) First observations of Sa.turn with the 36·inch equatorial of the 
Lick Observatory. il. Sid. Mess., 7: 79-83. 
PEHROTIN (J.) Anneaux de Saturne. Compt. Rend., 106: 1716. 
TERDY (I:<'.) [Dessins des anneaux et des bandes.J il. Obsry., 11: 195. 
--. Premieres observations de Mars et de Saturne faites a l'observatoire Lick. . , 
on 1888, et reponses a. q nelq ues objections. Ciel et Terre, 9: 370-380. 
TROUVELOT (E.·L.) Nouvelles observations snr la variabilit6 des anneaux de 
Saturno. Com pt. Rend., 106: 464-467. AlBo, Reprint. 
Saturn (Satellites of). 
HALL (A.) Motion of Hyperion. Astron. Jonr., 7: 164. 
ITILL (G. W.) Motion of Hyperion and the mass of Titan. Astron. Jour., 8 : G7--02. 
LYNN (W. T.) Discovery of Titan. Obsry., 11: 338. 
NEWC0:'11Il (Simon). Mntnal act,ion of the satellites of Saturn. Astron. Jonr., 
t:!: 105. 
UDEMANS (.J. A. C.) Retrogradation oft.ho plane of Satnrn's ring and of those of 
bis satellit s whos orbits coincide with that plan<1. Month. Not,., 49: 54-64. 
TR VE (H.) B obachtnngen <ler Satnrns-tra.bauton. Abtheiluug I. Beouach· 
tung u am 15.zolligen Rcfractor. 1:~2 p. 4to. St. Petersburg, 18 8- . - (M. 10.60) 
npplement 1 aux obsorvationa de Poulkova,. 
Scintillation. 
COLEMAN (W.) .Jumpino- stars. Ob ry., 11: 434. 
INFLUENCE des bourrn qnes sm· la scintillation des 6toiles. Ciel ct Torre, !J: 
4 9-494. 
MAW (W. II.) Jumping star . Obsry., 11: 404. 
MONTIGNY (C.) Do l'int nsit6 <le la scintillation des 6toilos clans les uiff6routes 
pn.rti dn ci 1. Brox 11 R, 1 , . 
Repr.froin : Bull. A atl. roy. do B I~., 3. s., 16 . 
.d.bBtr: stron. Tachr., 120: 223. Also, a/Jstr.: Ci •1 ct Torro, !l: 303-400. 
EARLE (A.) Appar nt instability of stars near tho horizon. Astron. Nachr., 
120: 1 . 
TEN.·A.'T (J. F.) Jnmping stars. l.>Rry., 11: 433. 
WEYER ( . . E.) t ro hwank n. A trou. Na.chr., 119: 14:3, 
Sextant. 
d' con-
y m of. irin . • 'icl. I ss., 7: 2G, !.14, 
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Societe astronomique de France. 
BULLETIN de la, socicte astronomique de France. Premiere annee: 1887. 128 p. 
8vo. Paris, 1888. 
FLAMMARION (C.) Di scours pronooc6 a. la seance geocrale anuuelle du 4 avril 
1888. 15 p. 8vo. Paris, 1888. 
Solar system. 
FLAMl\lAl:ION (C.) Les centres de gravite. il. L'Astro11., 7: 361-365. 
STONE (0.) Motions of the solar system. Proc. Am. Ass. Adv. Sc., 37: 47-59. 
Also, Reprint. Also: Science, 12: 89. Also: Obsry ., 11: 363-366. A lso, abstr. :· 
Nature, 39: 162. 
Spectra (Stellar). 
CLERKE (A. M.) Soutlrnrn star spectra. Obsry., 11: 429-432. 
DUNER on stars with spectra of Class III. Nature, 37: 234,260. 
E sPIN (T. E.) Stars with remarkable spectra. Astron. Nachr., 118: 257; 119: 
:309. 
[Remarkable change in tho speetrnm of R Cygni.J Astron. Nacbr., 119: 
365. See, also: Ibid., 120: 41. AlBo: Astron. Jonr., 8: 96. A lso: Month.Not., 
49: 18. 
VOGEL (IL C.) Zwei Storo -Spectraltufcln. [Mit Text.] 100 X 70 cm. Wien, 
1888 . . ............................................................... (M. 10) 
Spectroscope. 
KRO (II.) AutomatischcR pcktroskop mit fcstem Beobachtungsfornrohr. il. 
Ztschr. f. Instrmlrnd., : :388-392. 
Spectrum. 
JANSSE (J.) Sp ctres do l'oxyg<'n . Mem. soc. spettrsep. ital., 17: 31. 
--. Spectr tclluriqun daos lcs hautcs stations. L'Astroo.,-7: 443-446. 
Spectrum analysis. 
KURLBAUM (:F.) Bestimmnng der Wol1cnli.iugc ciniger Fraunhofor'scber. Linien. 
9fi p., 1 pl. 8vo. H rlin, lo87. 
LANGLEY ( . P.) Energy and vision. Am. J. Sc., 136: 359-379. 
Spectrum ( olar). 
Df.:TAILLJ~ (C.) Photographic du sp ctrc solp,ire a l'aidc de petits instruments. 
il. L'ARtron., 7: 26. 
LANGLll.:Y ( . P.) Tho invisible solar aucl lunar spectrum. il. Aru. J. Sc., 136: 
397-410. 
ME TGAHINI (G.) Mnssimo cl' intcnsili1 lnminosa clello spottro solaro. Mom. Soc. 
1-1pr ttrscp. ital., 17: 117-129. 
Star-catalogues. 
Auw1ms (A.) N no Reduction cler Bradley'schen Beobacbtnngeu aus den 
J ahren 1750 bis 1762. 3. Ban cl <len Stern catalog fiir 1755, nnd · seine Verglei-
cb uug mit ncuPn Bestimmnngeu eutbaltend. 5+352 p. 4to. St. Petersburg, 
1 . . . . . . . ..• - .........••..• •••• -.......... - ...................... (M. 9.20) 
BACKLUND (0.) U ber die IIerJeitung clcr im . Bande der Observations de 
Ponlkova ntbaltcnen Steru-Catalogc, uebst einigen Untersucbungen iiber den 
Pulkowaer Meridiankr is. 100 p. 4to. St. Petersburg, 1888 ......... (M. 2.80) 
BECKER (E.) Resultate aus Bcobachtnngen von 521 Bradley'schen Stemen 
a.m grossen Berliner Mcridiankreise. 8Yo. Berlin, 1888. 
DOWNING (A. M. W.) Positions for 1750.0 and proper motions of 154 starg south 
of-29° declination, c1ec1ncec1 from a revision of Powalky's rednction of the star 
plac 8 of Ln aille's ARtronomin fnndamenta. Month. Not., 48: 322-333. 
Fru ·z (,J.) Znr Bonner nrcbmusterung hei 2311 , +s0 • Astron. Nacbr., 120: 75. 
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Star-catalogues-Continued. 
MARC USE (A.) A bleitung der Sterne des Fundamental-Cataloges dcr aistrouo-
mischen Geselh;ehaft aus den von H. Romberg in den Jahren 1869-1873, am 
grossercn Meridian-Instromente der Berliner Stern warto angestellten Beobach-
tungen. 84 p. 4to. Berlin, 1888. 
Bcob.-Ergeb. d. k. Sternw. zn Berlin, Heft, 4. 
OERTEL (K.) Vergleichuug der in den "Greenwich OlJservatious" von 1877 his 
1884 enthaltenen Sternvcrzeichnh;se mit den beiden Cat,alogen der astronomi-
scheu Gesellschaft. Astron. Nachr., 118 : 177-188. 
-- Untersnchungen iiLer die ans Beobachtungen a11 deu Pariser Meridianinstrn-
mcnten abgeleiteten Sternpositioneu. Astron. Nachr., 119: 194. 
STRUVE (0.) [Declinationen in dem Cataloge von 3542 Steruen.] Astron. Naclir., 
119: 81. 
Star-charts. 
KLEIN (H.J.) Stern-Atlas enthaltend s~tmmtliclie Sterne dcr 1-6.5 Gro88e 
zwischon dem Nordpol und 34 Grad si:idlicher Dcclinatiou. 8+71 p. 18 maps. 
4to. L eipzig, 1888 .......................•.. _ .................... - ... (M. 16) 
-- Star atlas, containing maps of all t.hc stars from 1 to 6.5 magnitullc between 
the north pole aud :~4° south declination, and of all 11cbuhc and star clnster1:1 in 
tho same region which are ·visiLle in tokscopes of moderate powers. With ex-
plaua.tory text . . . Translated ... by E. McClure. 72 p., 18 pl. 4to. London 
:tncl Leipsic, 1888. 
ME 'SER (J.) Stern-Atlas fiir Hirmneltsbeobachtung. 11 + 175 p. il. Map. St. 
Petorsbnrg, 18 .................. _ ........ __ . . . . . . . ................. (M. 10) 
ScuONFELD (E. ) Pchlerverzoichuiss zur zweiten Serie cler Bonner Sternkarten. 
Ast mu. Nachr., 119: 31. 
Star-clusters. 
LEHKE (A. M.) Globular star-clu sters. Nature, 38: 365. 
-- Irr gular 1:1tar-clusters. N atnre, 39: 13. See also, 1 bid., 61. 
Star-places (Reduction of). 
Bo 1~1' (F.) ot sm· la d6termination g6om6triqne des positions apparentes 
<l s 6toil circnmpolair s. Bull. Astrou., 5: 137. 
-- Applicati n d lam thou• d aillot. lbid., 5: 233-237. 
l'AlllUTl (W.) ur le calcul des 1ienx apparents des 6toilei;. Ibid., 5: 1 7-W:t 
F Lrn (F.) nr l'iucorrection d s formnles propos6es par Fabritius pour la 
r <luction cl s circurupoJaires. Ibicl., 5 : 47-50. 
-- , m· 1 s for111ul s d M. F,LLritins. H6pliqn aux notes d~ MM. Gonnessiat ot 
II rz. lbicl., 5: 1 5, 3 4. 
-- Trait cl' r clu ti ns st llair . . • ascicule 1. Bruxelles, 1 · .••••. (M. 2:l) 
f star-plac l>y Bohu n 1J rger's m thocl. A ·tr n. 
quinox t anotli r. 
l • !. } britius. Bull. A trou., 5: 2 l- 3. 
trilrnti n of th• ·tar.. , id. f ., 7: 2 -~, 
11111tin11 or r;fa1 i11 tlu· lin , of ·igh , btai1w<l at 
1011th. • t. 1 : 111..-l:tl. 
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Stars (~fotion of) in the line of sight-Continncd. 
VOGEL (lL U.) Be:-;t.iu111rnug <ler Bewegung vo11 Stornen im Visiousradius. As· 
tron. Nachr., 119: 97. 
-- Besti~muug der Bewegung von Stemen im Visionsradius <lurch spectro. 
graphische Beobachtung. Mem. Soc. spettrscp. itai., 17: :33. 
Sun. See, also, CoRON"A; PHO?IHNENCES; SPECTRUM; SUN (Diameter of), etc. 
FL,\.MMARION (C.) Les gra11<les manifestations de l'activit6 sobirl'. ii. L'Astron., 
7: 121-133. 
-- Une an nee de l'histoire du soleil. ii. L' Astron., 7: 201-213. 
FmTz (H.) Beitrage znr Beziehung inlischer Erscheinnngen zur Sonnenthii.tig· 
kcit. Sirins, 21: 2013-210, 217-222, 2-15-2413. 
ScuuLZ (J. F. H.) Znt· Sonnenphysik. If. 1 pl. Astron. Nachr., _ll!): 225-242. 
SgARLE (A.) Atmospberic economy of solar radiation. Proc. Am. Acad. Arts and 
Sc., 26-20. .dlso, Reprint. 
Sun (Diameter of). 
\V1~LL:\IAN (V.) Einilnss der Blenclgli.iser bei Beobachtuugen des Sonneudurch· 
wesr,ers. Astron. Nachr., 119: 241. 
Sun (Rotation of). 
C1rnw (II.) Period of tho rotation of the sun as determinecl by the spectroscope. 
Alll. J. c., 135: 151-159. 
W1LSlNG (,J.) Abloitnng <lor Rotationsbewogung der Sonne ans Positionsbestim-
rn11ugon von Fackeln. Astron. Nachr., 119: 3lt-316. 
Sun (Ski,tist,ics of facnh , prominences, aud spots). 
J<'LAMM"ARI N (C.) Fluctuations do l'activit6 solairo depnis le dcrnier maximum 
,lo l -:l:l--'8 1 jusqn'n.n deli\, <ln dcrnier minimum. Tacbcs facules, 6rnptions et 
magn6tisme tcrrestrc. ii. L'Astron., 7: 41-53. 
SPOimF.n. (A.) Vorschiecl uhcit <lcl' Iliinfigkcit dor Sonneuflecken auf cler nord· 
lichen nn<l siicllichen Ifalbkngol in den Jahrcn 188G und 1887. Astron. Nachr., 
118: 307. 
Tt~Tg s ( .) Sonncnflocko im Jahro 1807 nach 1lcn Bcobachtungcu zn O'Gyalla. 
A8tron. Nachr., 110: 2G7. 
Wor.t~ (R.) onnoth Ln.Lislik des Jahrcs 1887. Astron. Nachr., ll8: 307. 
Sun·spots. 
Bossi (B.) Lo nmccb1 solari; canse e_<l offetti. Sui tcrremoti avvonuti e futuri 
come ua prc<lizi n i <lell' autoro. 3. ed., en!. 1 LG p. 161110. Ge11ova, 1888 _ (M. 1.50) 
FAYg (II.) Rcmarques sur uno objection do M. Klrnnclri koff ii, la t,h6orio cles tac bes 
ct <les protnb6rnnc H sob.ires. Compt. Rend., 106: 399-103. 
-- Tachcs ot pr tub6rnnces solaircs. L'Astron., 7: 8U-9:3. 
Tables (Logarithmic). 
Nti:LL(A. M.) • iinfat.ollige Logarithmen ... 6. c<l. 19+104 p. 8vo. Darmstadt, 
lt:!88. - .......... - - - ......•................•......................... (M.1.80) 
Taschkent Observatory. 
PoM~RAN'l'ZEFIJ' (II.) Latitnclc cle l'olmorva,loiro do 1':tchkent. Astron. Nachr., 
119: 317. 
[U1moms of tho Ta.schkcnt astronomical a.nil physica.1 observat.ory. Pnblication II.] 104-
p. 4to. Moc ,rna, J 88. 
Telegrams (Astronomical). ce Coot~ (Astronomicn.l). 
Telescopes. See, also, EQUAT RIAL ; MIRRORS; On,rncTIVES. 
'RO LEY (E.) Improved centering tnhc for rellocti11g telescopes. Month. Not., 
4 : 2 0. 
RUBn (II.) Goocl astronomicn.1 telescopes. Sid. Mess., 7: lOG, 259. 
IfARKNl~ s (W.) Visibility of ohject,s a.H conclitioned by their magnitude n.ud 
hrightu m1s with applications to tho tb ory of tel scopes. Abstr.: Proc. Am. 
Assn. Adv. Sc., 36: 64. 
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Telescopes-Couti 11 ued. 
SMITH ( H. L.) Telescopes of short focal length. Sid. Mess., 7: ~93-296, 360. 
TENNANT (J. F.) Note on the definition of reflecting telescopes, aud ou the 
images of bright stars on photogrnphic plates. Month. Not., 48: 104. 
TODD (D. P.) American telescopes. 4 p. 4to. [PhiladelphiaT 1888.] 
Repr.jrom: Encyc. Brit . .A.mer. Reprint. Vol. 23, Appendix, p. 932-936. 
Temple Observatory. 
SEAilROJCE (G. M.) Report . . . 1888. 3 p. 8vo. [n. p., n. d.] 
Three bodies (Problem of). 
CIIARLIER (C. V. L.) Ueber eine mit dem ProLlem der drei Kiirper verwandt.e 
Aufgabe. 18 p. 4to. St. Petersburg, 1888 ........•••...•••........ (M. 0.80. 
l-IARZER (P.) ArgL1mcnte des Problems der n Korper. Astron. Nacbr., 120: 
193-218. 
Time (Determination of). 
BIGELOW (I<,. H.) Computation of clock corrections. Sid. Mess., 7: 97-100. 
Time (Standard). 
BOUQUET DE LA GRYE (J.-J.-A.) Note snr l'adoption d'une heure legale en France. 
Compt. Rend., 107: 429. 
FOREL (F.-A.) L'unification de l'heure: l'heure nationale. L'Astron., 7: 327-333. 
LAUSSEDAT (A.) L'heurn natiouale. L'Astron., 7: 454-457. 
Transit instrument. 
B1GELOW (F. II.) An automatic transit instrument. il. Sid. Mess., 7: 205-209. 
BIGOURDA (G.) Disposition qui permcttrait l'emploi de puissants oLjectifs dans 
les ol>servatioo meridieuues. Compt. Rend., l0fi: 998. 
DEVAUX(-.) Recherches sur la forme des tourilloris d'une lunette meridienne. 
Bull. astron., 5 : 523-532. 
FORSTER (W.) Theorie des Durchgangs-Instrumentes. In his: Studien zur As-
trometrie, 50-114. 
G1mLMUYDEN (IT.) Collimation des lunettes bris6cs. Astron. Nachr., 119: 151, 
l 3. 
GRUEY (L.-J.) Nouvel oculaire ·pour les observations meridiennes. Corupt. 
Rend., 106: 5 r:_5 7. 
R.EPSOLD (J.) Durchgangs-Instrumeot mit Uhrbewegung. Astron. Nachr., 118: 
305. 
Transit observations. 
G NE IAT (F.) Quelques orreurs affoctant les observations de passages. Compt. 
Rend., l07: 647-650. 
RAYET (G.) R ch rcbes sur 1 s erreurs accidentelles des observations d.o pas-
sag s daus la method.e d l' il ct de l'oreille. Compt. Rend., 106: 1713-1716. 
United States Naval Observatory. 
IRCULAR rela ing to tb 011 s truction of a new naval observatory. 44 p. 12mo. 
Wa bin n, 1 
ESTIM TE for th 
f , for the propoi; ,cl int rnational project of 
[Wa hiugton, 1 .] 50th Congr., 2d seas., 
. Juu 3 , l 
Uranla. 
1u.•1 _ , lk ak . d mi <1 •r · a nn i 
Variable sta1s. 
24 p. vo. Washington, 
' iriu , 21: 
1 7. 
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Variable stars-Continued. 
--. Ephemeris of variables of the Algol type. Ibid., 8: 40. 
--. Catalogue of variable :stars. 14 p. 4to Lynn, 1888. Repr. f1·orn: Astron. 
Jour., 8: 81-96 (Nos. 179-180). 
--. Observation of the fainter minima of the telescopic variables. Astron. 
Jour., 8: 114-117. 
--. Some remarkable anomalies in the period of Y CygnL Ibid., 8: 130. 
--. Colors of the variable stars. Ibid., 8: 137-140. 
CLERKE (A. M.) Variable double-stars. Obsry., 11: lt:;8. 
EsPIN ('l'. E.) [Discovery of variability of DM. +40° , 2694, 13h 42m 4:Ja; +40° 
15'.9 (1855) 1880, Apt·. 6.J Astron. Nachr., 119: 39. 
--. [New star in Cygous.] Ibid., 119: 127. 
--. Variable star near 26 Cygni. Ibicl., 119: 307. 
LOCKYER (J. N.) Maximum of Mira Cet.i [and its spectrum]. Nature, 38: 621. 
See, also: Com pt. Rend., 107: 832. 
OuDEMANS (J. A. C.) Request to observers of variable stars. Month. Not., 48: 
85. 
PLASSMANN (J.) Beobachtungeu veri.i,nderlicher Sterne angestellt in den Jahren 
H:81-1888. Mit Erlii,uterungen nnd Notizen Uber die Helligkeit der Planeten 
Youns nutl Ural"IUS und anderer Sterne. 44 p. 8vo. Miinster, 1888 .. ·---(M. 2) 
Boilage. zum Jallresb. d. matll.-ph,ys.-choro. Sect. cl. westfii,l. Provinzialver. f. Wissensch. 
ullll Kunst, Munster, 1888. 
SAFARIIC (A.) Zwoi none verii,nderlicbe Sterne in den Sternbildern Cetus und 
SagiLtal'ius. A tron. Nachr., 119: 109. 
--. Lichtwecbsel einer Auzahl von Sternen aus der Bonner Durchmusterung 
untl aus den Katalogen rotber Sterno von Scbjcllernp und Birmingham. 16 p. 
8vo. Prag, 18 7 •••• ·-···· .••••..•••...• ______ .••••••••••••••• •••••• (M. 1.20) 
SAWY1m (E. F.) [Observations and period of U Ceti.] Astron, Journ., 7: 185. 
[Observations and period of T Vulpeculm]. lb-id., 8: 5. 
Venus. 
Definitive discussion of observations of U Ophiuchi. Ibid., 8: 70. 
Observations of some suspected variable stars. Ibid., 8: 121-125. 
ELGER ('l'. G.) Visibility of the unilluminated part of Venus. Obsry., 11: 198. 
LYNN (W. T.) Visibility of tho nnillnrniuated part of Venus. Ibid., 11: 155. 
Venus (Transit of). 
HARKNESS (W.) Vaine of the solar parallax deducible from the American pho-
tographs of tho la1.t transit of Venus. Astron. Jour., 8: 108. 
Vienna Observatory. 
Annalen . . . (i. Bel. Jahrg., 1 6. 3+160 p. 4° , Wien, 1888. 
Watson (James Craig.) [1838-' 0.J 
CoM TOCK (G. C.) Biographical memoir of James Craig Watson. [Portr.] Sid. 
Moss., i: 273-·286. 
Williams College Observato1y. 
SAFFORD (T. II.) Commemoration of tho G0th anniversary of the dedication of 
the Hopkins Ob. ervatory. 32 p. 8vo. Williamstown, 1888. ·Also: Sid. Mess., 
7: 4:30, 
Wolsingham Observatory. 
E PI. (1'. E.) [ ite of new observatory]. Astron. Nachr., 120: 191. 
Yale College Observatory. 
REPORT for tho year 1 7-' ... 1G p. 8vo. [New Haven, 188 .] 
Zodiacal light. 
BARNARD (E. E.) Observations of th· zodiacal counterglow. [18 3-'87.] Astron. 
Jour. 7: l G. 
HERMA (0. T.) [Connection hetwe n the zodiacal light and sun-spots.] 
Nature, 3 : 505; :!D: 1~. tf', al.~o: cien ·o, 12 : 1 0. 
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NECROLOGY OF ASTIWNOMEH.S FOR 1887-'88. 
BAXENDELL (.JmmP11 ) ; b. at Manchester, 1815; d. at Birkcble, Southport, Ocl,ol1t1r 
7, 1887, ret. 72. 
CAPRON (JOHN RAND); b. at London, February 19, 1829; d. at Guildown, GuilMorcl, 
November 12, 1888, mt.. 59. 
CLARK r ALVAN); b. at Ashfield, Massachusetts, March 8, 1804; cl. at Cambric.Jgeport, 
August 22, 1887, rot. 83. 
ENGELMANN (FRIEDRICH WILIIELM RUDOLF); b. at Leipzig, June 1, 1841; d. at 
Leipzig, March 28, 1885, mt. 47. 
FEDORENKO (lWAN); L. at Charkow, February 6, 1827; d. at Clrnrkow, December 
26, 1888, mt. 62. 
FELL0CKER (SIEGMUND); b.18l6; cl. September 5, 1887, mt. 71. 
GRUBER (LUDWIG); b. at Fiinfkircben, May 12, 1851; d. at Buclapest, January 2r,, 
1 8, rot. 37. 
IlorZEAU DE LmIArn (.JEAN-CHARLES); b. at Mons (Uainant), October 7, 1820; d. at 
BruxeUes, Jnly 12, 1888, mt. 68. 
JEDRZEJEWICZ (J. J.); b. in Warschan, 1835; d. at Plonsk, December 31, 1887, mt. 52. 
KmcHIIOFF (Gu TAV Ro1mRT); b. at Kiinigsberg~ March 12, 1824; d. at Borlin, Octo-
b r 17, l 87, mt. 63. 
LUTHER (EDWARD); L. at Hamburg, February 24, 1816; d . at Konigsberg, October 
17, 1 7, mt. 71. 
PROCTOR (RICIIARD ANTHONY); b. at Chelsea, March 23, 1837; cl. at New York, Sep-
t mber 12, 1 , mt. 51. 
CITJELLERUP (HA s CARL FRTWF.RIK CnmSTIAN); b. at Oclense, Pebrnary 8, 1827; 
cl. at C p nbagen, Novemb r 13, 1 7, mt. GO. 
Tv.MPEL (GucnrnLMO RRNE TO); b. at Nieder-Cunorsdorf, December 4, 1821; d. at 
Flor nc , March Hi, 1 , , n•t. HG. 
TrrOLLON (L.); b. 1 -27 i cl. A.t Nico, Ap~il , 1 7, rot. r,o, 
GEOLOGY FOH 1887 AND 1888. 
By W .J McGEE, Geologist, U. S. Geological S1.t1·vey. 
INTRODUCTORY NO1E. 
At its birth each branch of science is fostered and promoted by irnlivicl-
ual effort, a.11d its early history is an account ofiudi viduals; in the youth 
of a Yigorous branch of science it is cnltivated and developed not only 
by individual effort, but by groups of men and definitely organized sci-
entific and educational institutions, and its history is an account of 
ill(livi(ltrnl , of iusLitntions, and of its own first fruits; when a branch of 
science approaches maturity it is further promoted and applied, and 
its influence g nerally diffused, chiefly by groups of individuals organ-
ized as institutions of learning all(l research,ttncl its history is an ac-
count of institutions rather than individuals and of its results in the 
promotion of human welfare; and there is a final stage in the history 
of the d vclopmnnt of a branch of science in which the previously 
technical knowl dge becomes generally diffused among and applied by 
certain cla.·se. or all clas. es of men, in which it gradually passes from 
the domain of pure science iuto that of the arts, and in which its his-
tory is an account of th people and of the material progress of a coun-
try or of tho civilized world. Snell has been the course of development 
in different bran he. of science; and such is the cour e pursued tbrongL 
one or more sta,g s in those branches of science uot yet completely de-
veloped. 
Geology i one of the younger anu at the same time one of the . .more 
vigorous branche · of the tree of knowledge; and so mpiuly bas it de-
veloped, that within the memory of men yet living, it bas passed from 
the infantile stage represented by individual effort to the adolescent 
stage represented by combination of effort amoug definitely organized 
institutions. It problems are ot' sucll magnitude and such profound 
importance to the people at large that the states, as well as the learned 
irn,titntions of th civilized world, have joined in the effort to solve them 
and render th ir rmmlts available. Geologic surveys arc carried on in 
th stat . of this and some other countries; the general governments 
iu this and other connt.rie. maiintaiu bureaus of geologic information; 
man. ' .~cientific soci ti•, liaN, g ologic Rections and departments, and 
som such i,rntitutions ar ent,ir ly dev tecl to the promotion of geol-
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ogy; aud m·auy of the~ educatioual institLitions have departments in 
which the science of geology is taught not only from text-books, but 
tluo_ugh original investigation, whereby the science is extended and its 
field enlarged. So, while the results of individual effort are of inesti-
mable value to the growing science of geology, and while any account 
of the science wust deal primarily with the contributions of individuals, 
it would seem desirable to preface even a short chapter in the history 
of progress by some notice of the institutions to which, in conjunction 
with the individual workers, that progress is due; and accordingly the 
following descriptive list of the principal American institutions now 
promoting geologic science is prefixed to the account of actual progress 
during recent years, and particularly the biennial period 1887, 1888. 
Tlle sources of information concerning these institutions are diverse, 
widely scattered, and not easily accessible, and accordingly the list may 
not be exhaustive. 
All necessity for incorporating in this record lists of the individuals 
by which geology has been promoted during the biennial period and of 
the publications containing the contril.mtions is obviated by a contempo-
raneous publication. Mr. N. H. Darton is now preparing a bibliography 
of American geology for the same period, which will shortly be pub-
li hell by the U. S. Geological Survey. 
INSTITUTIONS PROMOTING GEOLOGY. 
GEOLOGIC SURVEYS. 
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(two accompanied· by folio atlases), fifteen or sixteen octavo bulletins 
(or monogntpus upon llli11or subjects), and two octavo volumes relating 
to the mineral resources of the country. 
The U. S. Coast and Geodetic Survey was organized many years 
since, for the purpose of accurately surveying the coast liue and har-
bors of the country and ascertaining and recording their changes, and 
for the purpose also of connecting the coasts l>y trauscontinental sys- . 
terns of triangulation, and so determining the elements of the geoid re-
lating to our domain. The surveys and maps of this institution are 
immediately available as a basis for geologic investigations over the 
areas which they cover; and, moreover, the topographic and hydro-
graphic configuration of the coasts and harbors represents a condition 
in the geologic evolution of the .A.merican continent, and so the inves-
tigations of the institution are in another way available to the geolo-
gist. Important coutributions to geology aunually re~;ult from the work 
of the Coast and Geodetic Survey. 
The U. S. Signal Office is maiutained for meteorologic observation 
aud progno tication, and observations are regularly made and recorded 
over nearly all parts of the conn try. Now, climat~ (including the fall 
of rain and the action of resulting rivers upon the surface of the earth) 
is the most potent agency in geology; and so the results of the Signal 
Office are immediately available to the geologist, and some of the 
notable contributions made to geological science during the biennial 
period just clo ed have resulted indirectly from the operations of this 
bureau. 
'Ilic Corp of Engineers of the U. S . .Army is engaged in different lines 
of inv tigation, ome of' which bear upon the action of rivers, the rel-
ative po ition f land and sea, and other geologic agencies and con-
ditions ; anu. this F deral institution must accordingly be euumerated 
among tho e who operations annually result in geologic progress. 
Oanacla.-Second only to the U. S. Geological Survey in the magni-
tude a11d geographic extent of its operations is the Geological Survey 
of Uanada, wliich, under tbe directorship of Dr. A. R. 0. Selwyn, bas 
been energetically prosecuted in various parts of the British dominion 
on the American continent during the past two years. The Canadian 
survey to-day occupies very much the position occupied by the s·everal 
geologic and geographic surveys of the Federal Government during the 
last generation, when an important function of the geologist was geo-
graphic exploration: to-<l.ay the Canadian geologist is (except when 
employed in the relatively small portion of the Dominion now thickly 
populated) pre-eminently an explorer; his journeys carry him over un-
known or little known tracts in the broad Saskatchewan plains, the 
xtended Ilud on Bay region, and the inhospitable foot-bills and river 
van y of the northern Rocky Mountains; before he can satisfactorily 
repre nt the results f hi tudies or even complete lJis field-work it is 
nee ssary for him to map the tracts surveyed; and even in the more 
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populous portions of the Dominion maps bave to be compiled or con-
strneteu from original surveys in order tliat the results of tlie work may 
be properly set forth. Iu Canada as in America the needs of the geol-
ogist stimulates geographic research; and in Canada as in America, 
too, geography is practically reduced to a subordinate part of the broad 
science of geology, and the derived signification of the terms is the true 
one. The corps of the geological survey of Canada includes, in addi-
t ion to the director, ten geologists and about the same number of assist-
ants (who are employed chiefly in topographic work); two paleontolo-
gists and a paleontologic artist; three chemists and lithologists; a 
topographer with two assistants; a librarian; and an accounting and 
office force. The principal publications of the survey appear in the 
form of annual reports, sometimes accompanied by portfolios or atlases 
of maps. During the biennial period just closed two annual reports 
ha\'e appeared. 
Alabania.-Geologic surveys have been maintained for some years in 
this State; and Dr. Eugene A. Smitll, the State geologist, bas, with one 
or more assistants, been employed during the period 1887-88 in both 
scientific and economic investigations in geology. One octavo report 
of 571 pages has been published during the period, and a more volu-
minous publication is in press. 
Arkan~as.-Early in 1887 a geologic Rtuvey wai:i instituted in this 
State, with Prof. John C. Branner as State geologist; provision being 
macl for two or more assista11t . The work of the survey bas been 
pushed forward rapidly, with the co-operation of the U. S. Geological 
Surv y iu c rtain lines of study; aud preliminary reports and one vol-
um of the more elaborate annual report have been published. The lat-
t r is of special interm,t, Aince it settles definitely certain questions con-
cerning a region reported to be rich in precious metals which had long 
agitat t1 th citizen · f the State, and indeed led to the establishment 
f th 
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proceeded at once upon a geologic survey of the State; and a small 
report upon tlle progress of the work during tlle year was published. 
No provision was made, however, for coutinuiug the work. 
Georgia.-A State geologist is commouly employed under the auspices 
of the department of agriculture. During the greater part of the bi-
eunial period the incambent was Augustm; H.. McCutcben; lmt after 
his death, early in 1888, tlle :positiou remained vacaut for several 
months, when it was :filletl by the appointment of Dr. J. W. Spencer, 
professor of geology iu the State University a,t Athens. A law of 
1874 provides in addition for tlle appointment of a State geologist by 
the governor; and Dr. Spencer has receivetl tllis appointment also. 
No publicatious have. appeared duriug the bieuuial period. 
Illinois.-While uo geologic surveys are in progress in tllis State, 
tl.Jere is maintained at Springfield a State cabinet of geology aud nat-
ural history, which i8 virtually a geologic bureau, aud the curator of 
which is virtually State geologist. This position was held by Prof. A . 
II. Worthen until his decease, arnl is now occupied by Joshua Lindahl. 
No official publications have enrnuakd from the bureau during the last 
two yea.rs. 
Indiana.-A State geologic survey i8 in progress here, trnd.er the 
directiou of Maurice 'rhompson, Sta,te geologist, with two or three 
assistantH; and reports are issued :11111ually. 
Kentuoky.-Prof. John R. Proctor bas charge of the State geologic 
survey, an<l, with three or four assista11ts, bas carried forward impor -
tant research sin Htructural aml economic geology unriug the bienuial 
periotl; and. an octavo mo11ogmph and several miuor papers have been 
pul)lislte<l. · 
JWohiga,n.-fo tllis State there is a. geologic snrvey, the personnel of 
w bicli has l)Cen changed during the bien11hLl period l>y the death of 
State Geologi ·t C. B. Wright early iu 18S , and tile su1J8equeut ap-
poi11tme11t of Prof. l\L E. Wa<l8wortll, president of the State miuiug 
school at Houghton. 'rhe survey iu this State 110w partakes of tho 
character of a mining bureau, designed to convey specific information 
upon definite sn~jects to citizeus of the State, and no important pnbli 0 
catiom1 have been made duriug the bic11nia,l periou. 
Minnesota.- geologic survey lta8 been u11der way for some years, 
under tl10 direction of State Geologist N. II. Winchell, with a corps of 
assi tauts. Annual reports are published in octavo; and <luring tho 
biennial periocl the second volume of the .fi.ual report, iu large quarto, 
ha appeared. 
New Yorlc.-A Stato geologic survey i.' in progress llere under the di-
rection of the boaru of regents of tlrn University of the State of New 
York, the veteran pa,leontologist Prof. James Hall being State geolo-
gi, t. Two volumes of the elaborate s·eries of quarto paleontologic mo-
nograph ~, nnd two annual repoets in octavo, have been issued by the 
survey during 18 '7-'88. 
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North Oarolina.-By tlle de:1th of State Geologist W. C. Kerr, m 1884:, 
a large amount of geologic material was left among the State :1rchives 
in crude condition; and in order that this material might be rendered 
available to the State, Prof. Joseph A. Holmes, of the State University, 
at Chapel Hi11, was appointed to collate, digest, and publish it. This 
report, which represents the work of the State survey during the bi-
ennial period, is now in press. 
0hio.-The activity of the State geologic survey of Ohio declined 
with the publication of the elaborate series of final reports by Dr. J. S. 
Newberr,y during theperiodl873-1878; but the economic results to which 
the scientific investigations reported upon in these volumes were pre-
liminary were subsequently elaborated awl expanded by Dr. Newberry's 
successor, Prof. Edward Orton, of the State University. During the 
biennial period. there was renewed activity in economic inYestigation 
under the stimulus of the discovery of rock gas and petroleum in large 
quantities within the State; and two editions of a preliminary report 
upon these substances, together with an elaborate :final report upon the 
various mineral resources of the State, bave been published since the 
beginning of 1887. 
Pennsylvania.-'fhe most elaborate geologic survey ever conducted 
under the auspices of a single American State was recently made in 
Penn ylvania. As the local studies in various counties approached 
completion the results were published in seventy or eighty octavo vol-
urn ; the activity of the survey then diminished somewhat~ and the 
energie~ of the director, Dr. J. P. Lesley, and bis chief assistant, C. A. 
A hburner, were directed toward the digestion of the material thus 
c 11 cted and the preparation of final report8. Annual reports have 
h w r b n r gularly is" ued; and during the biennial period advance 
h et of a dictionary of fo i1 , which although primarily paleontologic 
i d ign d for th u. e of geologist~, have also been issued. 
Texas.-Th s cond tatc geologic survey created within the bien-
ui, l p riod i that f T xa , in titnted and endowed liberally in 1888, 
. T. Dum b1 a, t t g oloo-i t, and provision for two or more 
pu lica i n he ve tbu far appeared. 
WJ;om ·ng.- T rrit ri< 1 g ologi t (Loni D. H,icketts) has been em· 
ti , in rr th g 1 gic tructurc and mineral resources of 
T rri r luring be i nnial p rio 1, and an annual report cover-
1 rati u lu ing 7 ha n pu 1i heel. 
E 
ituti n r . , rch in 
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Regis Ohauvenet, and by Prof. Arthur Lakes and Prof. Magnus C. 
lhl~eng. These officers are sometimes accompanied by advanced pupils, 
but rather for their instruction than for any assistance they may be able 
to give. The results of these field researches are generally published 
annually by the school in suitably illustrate,l octavo volumes. 
Columbia Oollege.-No specitic provision is made here for original re-
searches in geology in connection with the regular course of instrnc- ,, 
tion; but the professor of geology in the School of Mines forming a 
part of the institution, Dr. J. S. Newberry, devotes his vacations and 
leisure to geologic work in field and office; and in this work be some-
times receives the assistance of, and bis example is sometimes imitated 
by, advanced pupils. Part of the results of these researches appear 
in the School of Mines Quarterly, which is regularly published by 1he 
College Alnmni Association. It should be understood that in this as 
in some other cases (and indeed in some measure in a ll cases) the credit 
for the original work belongs rather to individuals than to tbe insti-
tution. 
Da.lcota School of Mines.-This institution is located at the same 
time in the only notable mining region in the State and in one of the 
moRt iuteresting g·eologic provinces on the face of tho globe; and while, 
as in Oolora<lo, the course of instruction relates rather to technology 
than pure scieuc3, field-work is carried on not only in.connection with 
the teacldug but duri11g rncations, chiefly by the deau, Prof. Franklin 
H,. Oarpe11ter. A preliminary report upon this work was published in 
1 88 in au illustrate<l octavo volume of 171 pages. 
Denison University.-Original investigations in field and office are 
carri 11 on iu thi im;titutiou in connection with the regular course of 
in trnction by C. L. II rrick, prnt s or of geology and natural history, 
and some of hi a ociateR and pupils; and the results of these re-
searches are published in excellent Rtyle in the Bulletin and Transac-
tions of the scientific laboratorie of the University. 
State UnhJersity of Iowa.-Special provision for original investigation 
is not made in this institution; but the enrrgetic incumbent of the chair 
of geology amhoology, Prof. Samuel Oalvin, earriesforward, in connec-
tion with his university dutie an<l during vacations, original researches 
in geology and pa,leontology; and in 1888 the publication was com-
menced of a " Bulletin from the Laboratories of Natural History," in 
which the results of the work of Professor Calvin and some of his asso-
cia.te and pupils are printed. 
Johns Hopkin.'/ University .-There is in this university a fellowship 
a igned to geology which is worth $500 per year; and during the fis-
cal year there ha l)Cen allotted in addition a small sum for the pay-
meu t of field expenses incurred by the fellow of geology. Moreover, 
field-work is recognized a an important aid in class instruction, and 
the profe or of geology, Dr. George R. Williams, introduces bis pupils 
to practical work in tbc fi(' l(1 upon the crystalline rocks of eastern Mary-
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(and. Tue outcome of this work by Dr. Williams, that of some of his 
, pupils, and that of the fellow in geology, Dr. William B. Olark, is pub, 
lislie<l in condensed form in the University circulars. Both Dr. Will-
iams and Dr. Clark, however, spend their vacations in field and office 
work for the U. S. GeologicaJ Survey . 
.llfassachusetts Institute of .Technology.-Geologic investigations are 
cou<lucted by the incumbent of the chair of geology iu thiti institutiou, 
Prof. W. 0. Crosby, cl.liefly during vacations; classes are sometimes 
taken iuto the field; and the results of the various studies a,re sometimes 
printed in the Teclrnological Quarterly published by tlie Institute. 
University of Nebraska.-The professor of geology (Lewis E. Hicks, 
in this institution is ex o:fficio State geologist, and divides his m1ergies be-
tween class iustrnction and field investigation witllin the State; tlw 
classes are sometimes introduced to practical field-work in the vicinity 
of tho University, and the advanced pupils sometimes ni<l the professor 
in his work in more distant parts of the State; and the results are pub-
lislleLl in a, lmllctin of the U11iversity. 
Princeton (College of New Jersey.)-Field-work iu geology and paleon-
tology is carrietl on in connection with class instrnctiou in this iustitu-
tiou, aud several expeditious have been fitted out iu tlJis department 
for exploration aud snrve,rs in the western Territories under tlie <lirec-
ti n of Prof. IIenry F. Osborn. The more important results of tlte 
original work so performed are published in the Bulletin and Memoirs 
f the E. L Mn eum of Geology an<l. Archroolop:y of tlle College of New 
J r · y. The activit.y iu original investigation has apparently <l.eclined 
om •what duriug recent yea,r . 
ni1 ersity of Te.x:as.-In the summer of 1888 a, chair of geology was 
Rtn, Ii ' ll •din this in titution; aml it is tho policy of its incumbent,, 
Pr f'. Rob •rt 'r. llill, and of the president of tlrn university, Dr. Leslie 
Wagg •11 •r, to carry on field ·tudies in conuectio11 with class work. It 
ii; propo · d to publi ·h tlic more important results of original work in 
·ir ·ular or lmlletin ·. 
Va,s ar College.-... lihough Hp cific provision is not made in tlli · col-
l "' t r fi •l l tu li · in conn •cti 11 with cht s work, the profc or of 
.. ·ol g ·, William B. J wight, fr qn 11tly carries hiH cla · ·e. · into 1 lJ • field 
aml hu euliveu · th pro ·aic cour · . f the text books. A pa,rt of the 
r•: ttll. · f r>r f• or l wight· ,·tn<1i~.· in fi ld and om ·c fiud a plac in 
th' r · • ding f th a ar Broth r ' Institute, ~vhich i · c nnected 
wi h th 11 g . 
lra hbirn lleg ,-- tigation 
i11 • 1111 ti u with ·la ·· , rl in thi. · in ituti u, nt Pr f. i', \V. Cragiu, 
f ll na ir· l hi ·t r. · <1 HU' m n , d •vot 
,., lc 1ri itn. irr~ i n ·i n whi·hh i· · m •tim ·a:· i ·t 1 ) a · ·iat 
• n l 1 n1 iJ.. Th Ir lin in, r. ' , ncl m f h final r ult f lJj, w rk 
ar' I rin l i11 h • >nll tin ,f h • ',\ a ·hhurn C 11 Lab r, tor ·-a 
l ·l'i li e:, l m, in , in l ·hi fl. · h. • p r. nal nt rpri · •. 
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Wisconsin State Universit.y.-Nine fellowships have recently been es-
tablished iu tl1rn uui versity tbrough the influence of President T. C. 
Ohamberlin, and one or more of these is assigned to geology from time 
to time, as the bent of tbouglit of fellows rna.y indicate to be wise. A 
chair of agricultural pliysics is also maiutained; and the incumbent, 
Prof. F. H. King, devotes a huge part of his time to original work more 
or less closely connected with geology. A part of President Chamber-
lin's own time is devoted to rcsearcbes in geology, the results of which 
are published by the U. S. Geological Survey. 
There are several American universities and colJeges which make no 
specific provision for original investigation in geology, but uevertheless 
promote tl.ie science through officers ·who are connected with State sur-
veys, who di vi<le their energies between research and didactic work, 
aml who publish the results of their researches in State documents. 
Unii1ersity of Alabama.-Dr. Eugene A. Smith is at the same time 
profe:ssor of geology in the university and .State geologist, and fre-
quently receives tlrn assistance of pupils iu the prosecution of his State 
work. 
University of Georgia.-Dnring 1888, Dr. J. W. Spencer was called 
to tho chair of geology and natural history in this university, and about 
the encl of that year was appointed State geologist. The plans for the 
co--ordinatiou of research aud iustruction here are not yet matured, and 
thus far 110 publications have ema11ated either from the university or 
tlrn nrvey. 
University of Minnesota.-The professor of geology in this institution, 
N. H. Winchell, i al 'O State geologi ·t. Although but little field in-
structiou is introduc •d in chi'~ work, advanced pupils are sometimes 
iu<lncted into practical g ology l>y assisting Professor Wfochell in the 
State survey. 
University of North Oarolina.-No pro-dsion is made in this institu-
tion for original investig,1,tion, but the profe sor of geology and natural 
history, Jo eph A. Ilolme , ha adopted the policy of combining class 
instruction with field study; and in his capacity as acting State geolo-
gist he avails himself of the a~sistance of ad van cell pupils in the pale-
outologic and chemic work carried forward by the State. 
State Universit.11 of Ohio.-Prof. Ed ward Orton, State geologist and 
profes or of geology in the university, divides his tilne between survey 
work (in which he i ometimes assisted by advanced pupils) an<l class 
in truction; and field studies are occasionally undertaken in connection 
with the cour e of the text-books. 
R'Utgers Oollege.-Tbe professor of geology in this institution, Dr. 
George H. Cook, i a,l o State geologi t, and the greater part of bis 
energies (and sometimes the a istance of ;:iqvanced pupils) are devo~eq 
io State work, 
, Mis HB-----· 0 
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There are in addition several educational institutions in which no 
provision is made for publication of the results of original investigation, 
and iu which there is no connection with State surveys or other insti-
tutions organized for original work, but in which geologic science is in-
directly promoted-either by the combination of class instruct.ion with 
original investigation or through part!),. independent work on tbe part 
of the professors of geology or other officers, etc. 
AmJierst Oollege.-Prof. B. K. Emerson, of this institution, regularly 
carries his classes into the field; and the field work of instructor and 
pupils is in part directed toward ct>rtain specific problems upou which 
Professor Emerson is now at work. In addition that geologist spernls 
his vacations in field work, the results of which are designed to be pub-
lished in extenso by the U. S. Geological Survey. 
OorneU University.-.Prof. H. S. Williams, of this unirnrsity, regu-
larly com bin es his course of jnstruction in geology and paleontology 
with field investigations in southern New York, and sometimes secures 
the assistance of advauced pupils in work upon the special problems 
which engage his attention from time to time. 
Dartmouth Oollege.-In this institution field work is combined in some 
measure with the regular class instruction, and the vacations aud leis-
ure of the professor of geology, 0. H . Hitchcock, are occupied iu orig-
inal investigation. 
Harvard University.-There is in·this university a summer school of 
geology, maintained by special fees, and the advanced pupils are given 
practical in truction iu field work ea.ch year by the im;tructor iu geol-
ogy, William M. Davis. Moreover, Profs. N. S. Shaler and J. D. Whit-
ney, as well as Prof. Davi , deyote a Jarge share of their energiei:; to 
original investigation in geology, and important contributions to the 
·cience are thereby made each year. 
McGUl Oollege.-Special provision is not made in this· institution 
either for carrying on or publishing results of original investigation; 
but ir William Daw on devotes a large share of his time to researchet:, 
in g ology and paleontolog , and McGill College has, in consequence, 
m to b ku , n a one of the principal centers of geologic w rk on 
be Am rican c ntiu ut. t wa almo ·t within tlie period cover d in 
hi rep rt h thi geologi t receiv d tlle di tingui bed honor of 
kuigb b cl, in re· g ition of hi abiliti a au origiual investigator in 
lo 
Ezra, Brain r ~111d Prof. G. 
·la ' · in ·tructiou and fi l<1 iu 
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University of Virginia.-Prof. WilUam M. Fontaine, of the chair of 
geology and natural history, devotes a part of his time to original work 
in paleo-botany and geology, in which he is sometimes assisted by ad-
vanced pupils. 
Wesleyan University.-In this institution, like the last, some field 
instruction is given in connection with the regular class work, and, in 
addition, Prof. William North Rice devotes his leisure, in part, to orig-
inal investigation. 
University of West Virg-inia.-Prof. I. C. White, of this institution, 
divides his labors between educational work and original investigatiou, 
conducted under the auspices of tbe U. S. Geological Survey. 
Yale University.-Although there is no specific appropriation for 
maintaining field investigations in connection with class instruction, 
the venerable James D. Dana, professor of geology, occupies his vaca-
tions and his leisure in field work, and occasionally carries advanced 
,classes into the field in the vicinity of New Haven. The professor of 
mineralogy, Edward S. Dana, also carries on original investigations in 
his department. Moreover, the eminent professor of paleontology, 0. 
C. Marsli, is largely occupied in original work, at his own cost in part, 
and in part under the auspices of the U. S. Geological Survey. 
SCIENTIFIC INSTITUTIONS. 
There are in this country a number oflearned societies and other insti-
tutiorn, of scientific chara.cter which either have fuuds available for orig-
iual investigation in geology or employ officers whose work is in part 
original, and which publish the results of such investigations. 
Academy of Natural Sciences of Philadelphia.-There are in this insti-
tution profe sorships in geology ancl paleontology, anu the beneficiaries 
(particularly Prof. Angelo Ileilprin and Dr.Joseph Leidy) are occupied 
in original work, the results of which generally find place among the 
regular publications to the academy. 
American Museum of Natural History.-Provision is made in the or-
ganization of this institution for a curator of the collections in geology 
and paleontology, whose energies are largely devoted to original re-
earch. The po ition is held by Prof. R. P. Whitfield; and though his 
original work relates mainly to paleontology, much of it ha.s geologic 
bearing. The results of his work and of certain other original investi-
gations in geology are published mainly in the Bulletin of the museum. 
New York State Cabinet of Natural History.-This institution is main-
tained by the State, and its curator (John C. Smock) not only has charge 
of the collection , but carrie on original investigations in general and 
economic geology. Annual reports, and of late bulle-tins, are issued. 
Peabocly 1lfuseum of Comparative Zoology.~Provi ion is made in this 
in titutiou for original inv tigation, and the results thereof (part of 
which are geologic) are rinted ill the rep"Ul~f ,!3eri~& of pqbli9Mi<>IJ& of 
~ mµse~, 
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Peabody JYlitseuni of Yale University.-In this museum, too, specialists 
are employed jn original investigation, as well as in caring for the col-
lections; aud tbe publications, which are primarily paleontologic and 
only incidentally contain geologic matter, appear in the memoirs of the 
museum. 
Smithsonian Institittion.-ln carrying out the purpose of its founder to 
increase and diffuse knowledge among men, the Smithsonian Institution 
has at various periods in its existence undertaken geologic investiga. 
tions, some of which were of great importance and extent, and the results 
of these were general1y published in part or in entirety. Moreover, the 
results of geologic work carried on under other auspices have been pub-
lished from time to time. Since the organization of the U. S. Geological 
vey, however, the necessity for geologic work on the part of the Institu-
tion has diminished, all(l its activit.Y has declined. 
U. S. National Museum.-There is provision in this institution for the 
employment of a number of specialists as curators; and many of these 
offlcers are employed in original :investigation. A part of the work re-
lates to geology directly, and also indirectly through paleontology. 
The results are made public in the Proceedings and Bulletins of the 
National Mm;eum. 
Wagner Free Institute of Science.-There are connected with this insti-
tution four professors, who have charge of the museum and library, give 
free public lectures, and teach the method of-and also make-research. 
The mo t important original work thus far _undertaken was an explora-
tion of the we t coast of Florida and part of the Okeechobee wilderne , 
with special reference to the geology and zoology of the Floridia.n penin-
sula, the results of which form an elaborate memoir, prepared by Prof. 
Angelo Ileilprin and publi bed by the Institute in 1887. 
There are in America a large number of scfonti:fi.c societies which pub-
li h the r ults of geologic investigation, and thus indirectly promote 
g ologic cience, although no original work is directly carried on. Mo t 
of tho e not not d abo e are included in the following list: 
GEOLOGY. 
Chicago Aeadelll,\' of Science. 
Cincinnati Society of Natural History. 
Colorado Scientific Society. 
Connecticut Academy of Arts and Sciences. 
Davenport Academy of Sciences. 
Elliott Society of Natnral History. 
Elisha, Mitchell Natural History Society. 
Essex Institute. 
Franklin Institute. 
Hamilton Association. 
Kansas Academy of Science. 
Lackawanna Institute of History and Science. 
Manitoba Ilistorical aud Scientific Society. 
Meriden Scientific Association. 
Minnesota Academy of Science. 
National Academy of Science. 
National Geographic Society. 
New Brunswick Natural History Society. 
Newport. Natural History Society. 
New York Academy of Science. 
Nova Scotian Institute of Natural Science. 
Ohio Mechanics' Instituto. 
Pacific Coast Technical Society. 
Peoria Scientific Association. 
Philosophical Society of Washington. 
Portland Society of Natural History. 
Quebec Literary and Historical Society. 
Royal Society of Canada. 
San Diogo Lyceum of Science. 
Santa Barbara Natural History Society. 
Sedalia Natural History Society. 
State Historical Society of Iowa. 
Staten Island Natural Science Association. 
St. Louis Academy of, cience. 
Texas Geological aml Scientific Association. 
Trenton Natural History Society. 
Wisconsin Academy of Arts, Sciences, and Letters. 
Worcester Natural History Society. 
Wyoming Historical an<l Geological Society. 
MISCELLANEOUS. 
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The most noteworthy event of the biennial period in American geol-
ogy wa the birth of the Geological Society of America. The pr~ject 
of organizing uch a society has been under consideration by the lead-
ing g ologi ts of the country for a decade; and a call issued by some 
of its promoters during the summer of 1888, inviting those interested 
to meet at Cleveland on the day before the opening of the session of 
the American As ociation for the Advancement of Science (August 
14), received h arty re pon e; and temporary organization was there 
effected. A meeting for completing the organization was held at Ith-
a a on cem bcr 27, and tlrn society wa there formally created with 
au original fellow. hip of on lmnclred and two. The veteran geologist 
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and paleontologist, Prof. James Hall, was made president; and the fol-
lowing additional officers were elected: First vice-president, James D. 
Dana; second vice-pre ident, Alex. Winchell; secretary, John J. Stev-
enson; 'l'reasurer, Hen!'y S. Williams; members at large of the council, 
John S. Newberry, J. W. Powell, and Charles H. Hitchcock. 
Another event of moment was the session of the Congres Geologique 
International at London on August 28 to September 3. The session 
was made notable to American geology by the attendance of a consid-
erable number of our countrymen, and more particularly by the de-
cision of the Congres to hold its next session at Philadelphia in Sep-
tember, 1891. The American committee of the Congres Geologique 
International bas during the biennial period been actively engaged in 
formulating schemes for the classification and cartography of geologic 
phenomena, and has published several reports by which the literature 
of American systematic geology was materiaUy augmented. 
Still another noteworthy event was the establishment of a strictly 
. g oloo-ic journal, The American Geologist, in 1888. The establishment 
of thi journal i largely due to western enterprise, and it has been 
maintained largely by western talent. The editors and proprietors are: 
Prof. amuel Oalvin, Prof. Edward W. Claypole, Dr. Persifor Frazer, 
Prof. L. E. Hicks, Mr. E. 0. Ulrich, Dr. Alexander Winchell, and Prof. 
N. inchell. 
LEADING EVENTS IN TIIE PROGRESS OF THE BIENNIAL PERIOD. 
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ing progress originate with individuals, the devices for facilitating in-
terchange of thought in modern times are so numerous and complete 
that many conceptions are disseminated with their growth, students 
keep pace with the progress of their fellows in distant lands, and so 
contributions to a general conception may be made by many individuals. 
The rapid a<lvance of human knowledge within recent years must be 
attributed not less to the facilities for free interchange of thought now 
existing than to that ever-increasing liberality of modern students which 
leads them to share even the first fruits of their work with the entire 
world. 
Geologic science has been enriched by many notable conceptions dur-
ing the biennial period 1887-'88; some of these are the product of in-
dividual minds, while some represent the work of many students·upon 
related or identical problems; but only a few of the more prominent 
can be noted. 
GEOLOGIC PIIILOSOPHY. 
Philosophic doctrine is the outcome of thought upon different lines; 
when compr hensiYe it i little affected by the movements upon any 
one line; and it is thus so nearly stable that little advance can be per-
ceived. within a year or even a decade. But the time has now come for 
noting an important stet> in the clevelopment of geologic philosophy; 
for although the movement began some years since among advanced 
thinkers, mid although it has not yet extended to the text-books or 
even to the rank and file of workers, its influence is seen in geologic 
literature and is rapidly extending. · 
The primary geologic classification was based directly upon the ob-
jectiv phenomena of geology; anu. early geologic literature was per-
vaded, and th cience shaped, by this fundamental idea. As time went 
on this claR itication was fou11d too narrow to represent inte11igibly the 
facts and their relations, and the desire for a more compreheus'ive tax-
011omy wa in<licated by tb semi-arbitrary division of the science into 
various <lepartm nt in which the minor classes were variously defined 
aud grouped: Physical geology; Structural geology; Stratigraphic 
geology; Ili, tori cal geology; etc. Although all such divisions were 
partly arbitrary, th y contained the germ of a more philosophic cla.ssi-
fi ation in which the agencies and con<litions of geology are recog~ized. 
Progress in this dir ction culminated in 1884 in a classification devised 
by Powell to ·erve as a basiR for a bibliograplJy of North American ge-
ology. Th followiug- <livi. ions are recognized in this classification: 
I. Volcanic g ology. 
II. Diastropltic geology. 
III. Ilyclric g ology. 
IV. lacic g ology. 
V. Eolic g ology. 
VIII. Lithic geology. 
JX. Potromorphic geology. 
X. Gcochronic geology. 
XI. Choric geology. 
XII. Georuorph ic geology. 
VI. Biotic g ology. XIII. Economic geology. 
VII. Antltropic geology. ., ' IV. Gcologf c techuology. • 
-- ---------
"5th .Aun. R p. . , . Geol. Surv y, 1 '5, p. xxxiii. 
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Examinatiou of this system of classificatiou shows that it has a triple 
ba i ' -the agencies aud conditions of ~·eology form one of the element , 
the generalized objective phenomena of geology form another, and the 
applications of geologic science form a third; and the classes are neither 
co-ordinate nor definitely seriate, while the minor divisions of each must 
be matle on unlike bases. The classification is intermediate between 
the purely objective systems which went before and the predominantly 
genetic systems which were evolved from it. 
In the autumn of 1884 a more elaborate scheme of classification of 
geology was developed by Gilbert, and discussed at the meeting of the 
Briti h Association for the Advancement of Science, at Moutreal, under 
the title of a" Plan for a Subject-Bibliography of North American Ge-
ology:"~ It is as follows: 
CLASSIFICATION OF GEOLOGY. 
5 solid . (1) Diastrophic geology. 
( of masses { fluid .(2) Volcanic geology. 
~ I [ico ___ (3) Glacic geology. r] i ofparti- wa.tor (4) Hyclric geology. 
1 l 
cle1:1, th0 < wind. (5) Eolic geology. 
( motion agency l 
cesses of man . ( 7) Anthropic geology. 
pro- { being life .. (6) Biotic geology. 
change, \ . 
depend- molecular ............ (8) Chemic geology. 
I j( incl ode P~:;;:, { ::~;~;:1:::;;~:~:o~:~-ii :~-:~E; ;~:;;;~:~h~:::~1:~y. 
~ change f, ,. · 1 Pot orms ..•...................... (12) Geomorpulc geo ogy. 
·s I { ..... (13) Alabama. 
~ (g ograpbically ·· ------- ..... (14)Alaska. 
O l I Etc. 
ar di tributed ... ~ 
l { ..... (61) Historic. 
l chronologically ____ .... . .... (62) Quaternary. 
Etc. 
~ 
..... (74) Geologic t cbnology. 
logi litrntur tr,t ,looftwoa,rts..... (7r:)E · 1 • • • • • .> conon11c rr o gy. 
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eua ou tlie otlier liave become apparent, and a pnrely genetic taxonomy 
of geology, designed also to include geography, has been publh;bed 
by McGee.* Although this classification cau only be regarded as pro-
visional, it may be introduced in brief. It is as follows: 
Classification of geologic processes. 
~ ~ ( 1.-Defor- 5 Antecedent<Epeiro~enic ~ 5 Elevati?n· 
.e--·:: I matfou, t Cousequent>Orogen1c. 5 l Depresswn. 
~ 2o< .. ·:: ~ l . . 5 Depos1t1on. 
P-< ~ 2.-Gradatrnn .. _, ___ -----· ---- --·- ···· · l Degradation. 
Q 
( . 5 Extravasation. 
00 
1.-Vulcamsm .... ···· .... · l (Antithesis of cxt,rav.) 
Q) 
'§ . { Lithifaction. 
bo 2.-Alteratwn · · · .. · · .. · -- · Decomposition . .s 
ce 
Q . . 5 Glacial constrnct,ion. 
.3 3.-Glac1at1011 --- · .... -- .. · l Glacial destruction. 
ce 
i::J ;a 
~ 
0 
,D 
a3 
. . ~ Wind construction. 
4.-Wmcl act10n. -- · ...... - ~ Wind destruction. . 
r: • • ) Various constrnctive and 
u.-V1tal action .......... . l destructive processes. 
(The matter of this record is arranged in accordance with the last 
classification.) 
DEFORMATION. 
The initial geologic movements (so far as may be inferred from the 
present condition of the rocks of the earth) were distortion or displace-
ment of the oli<l or solidifying crust in such manner as to produce ir-
regularities in the surface of the globe. These are the movements in-
volved in mountain growth and in the elevation of continents; they 
have been in operation from the earliest eons recognized by the geolo-
gist to the pre ent time; and the advances in knowledge concerning 
them include not only current observations upon the movements now 
in progr , but observations upon crumpled and otherwise deformed 
, tra.ta, and also legitimate inferences concerning the ·causes of the 
movement who e effects are recorded in these strata. 
It ha.' long be n known that the waters of the Atlantic are advanc-
iug npon the New Jersey coast, fr1 consequence not only of wave-cut-
ting, but al o of sinkiug of the land. So rapid indeed is the sinking 
of th land, particularly towards Sandy Hook, that notable geographic 
change lJave occurr d within the last hundred years, and the mining 
of timb r, which grew upon dry land, but is now lodged among its 
tumps mauy fe t beneath tide level and buried beneath tLe oceanic 
and fluvial d po it , ha become an industry of some importance. The 
* Nat. og. Mag., vol. 11 1 , pp. 27-:3G; Geol. Mag., Decade III, vo1. v, 18 8, pp. 
4 9-495. 
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rate of sinking has been estimated by Cook at 2 feet per century;* and 
tbe ob ervations of the last two years corroborate this estimate. 
This land movement is not confined to tbe coast of New Jersey, nor 
to historical time. It has recently been shown (1) that the entire 
coa tal plain of the Middle Atlantic slope is now undergoing depression 
so rapid tbat sedimentation in the numerous estuaries by which it is 
dissected lags behind the sinking, so that sub-aerial alluvium is prac-
tically absent from the region; (2) that the Piedmont plain overlook-
ing the coastal lowlands is rising so rapidly that the rivers are unable 
to cut down their gorges to tide level; and (3) that the differential 
movement culminates in a line of displacement, which every river 
cro es in a cascade or rapid, and along which the principal cities of 
the ea tern United States ha-ve been located.t It would appear that 
this displacement began in early Pleistocene time, that it is yet in prog-
ress at a rate probably about as high as quiet orogenic movement ever 
acquires, and that the amount of displacement increases north ward from 
p rhaps 100 feet at Washi11gton to 400 or 500 feet at New York. 
It i ' improbable that the great earth-movement of the Middle At-
lautic slope extends into New England; for although this part of the 
country i now suffering deformation as recently shown by Shaler, tlrn 
tilting i ~outhward rather than northward as in New Jersey. The 
mod rn deformation of New England is best shown in the behavior of 
stream . Throughout Massachusetts, Connecticut, and southern New 
Hamp bir and Vermont, the greater part of the streams flow from 
north t outh or with slight deviations from this direction. Except at 
th h adwat rs of the e treams, where their volume is too slight to 
•1 an th ir u ds of the gfacial waste which encumbers them, their 
va11 ,y. , r without swamp , and the streams flow upon beds of bard 
rock fla11 k ,c1 by terrac of glacial material which record the stage of 
Y, 11 - xc, vation-i. e., all of these outh-flowing streams bave high 
d clivi y and a,1·e n ro- ti ally corrading their beds. A much maller 
numb r f w 1 ngla1Hl r am, flow to the northward; and the e, m1-
lik th ,ir . nth-flowilig n ighhor, , all fl w slnggi. h1y in dcbri -clogged 
v. 11 y • n<l ar horcl r cl by, wamp in t acl of terrace -i. e., all f 
th ,' • , tr • m. ba,T 1 w cl clivity and are mployed in sedimentation 
r~ h r h, n rra, i n. Th b havior of oth c1a. e of trearn ng-
g .' . , n h, , rd ti] ing f th land and an not be atisfactorily x-
plain l in , n: th r w, s;+, ncl thi, int r nc i in line with h c u-
ln:i n, f I , 1m th 11 r it h k, and many other wl10 have 
. h , n h. h . n hwnrcl in •Jin, ti n f th t rrac . of the onu ti ut 
r. lHl it· tril nt, ri ,_. incli , t . c f tb land to th nor liw, r l 
f -. h f h 1 i t 
f 
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Great Lakes, where, tl.S shown by the first-named geologist in pa,rticu-
lar, there has been so decided tilting of the laud since the retreat of 
the latest ice-sheet that some of the terraces and shore lines carved out 
by Lake Ontario when its northern confine was the receding ice-sheet, 
now incline southward as much as 5 feet per mile in western New York. 
South ward tilting in the western part of the Great Lake region is also 
indicated by the backing of water in the southern affluents of Lake 
Michigal). and the consequent conversion of their mouths into swamps 
and lakes as shown by Wooldridge.* 
The inferences of Shaler in New England and Gilbert in New York 
as to the southward tilting of the land are in line with a notable inves-
tigation of the ancient terraces and beaches of the extinct Lake Agassiz 
liy Upham. As the last ice-sheet of the Pleistocene withdrew beyond 
the divide between the Mississippi drainage and that of Hudson's Bay, 
the waters formed by its melting were dammed by the divide and so ac-
cumulated in swamps, ponds, and lakes along its front. The largest 
of the lakes occupied the valley" now drained by the Red River of the 
North. It was a veritable mediterranean sea, albeit of fresh water, and 
confi.J1e<l on the north by walls of ice alone; for at the period of its 
maximum size it was fully 600 miles long and 200 miles in maximum 
breadth. Pending the final melting of the northern mer de glace this 
lake found outlet over the portage between Lakes Traverse and Big . 
Stone, and thence through the Minnesota and Mississippi Rivers to the 
Gulf; and, although it has now utterly disappeared from the face of 
the earth, it has left an unmistakable record of its existence and its 
extent in th terraces an<l beach lines already traced by Upham over 
many 111rn<lr clR of miles, and in the vast beds of lacustral sediments 
wlliclt make the valley of the Re<l River the paradise off the wheat 
grower. t Now the old shore lines of this extinct lake (named. in 
h nor of th illu, trious SwL s naturalist by Upham) are no longer hori-
zontal as when fashioned by the wind-swept waters, l>ut incline south-
wanl abonL 6 inches per mile on an average. This departure from hori-
zontality in the beach li11e ha,,s indeed been ascribed (in part at least) 
by pham to deformation of the surface of the lake by the gravitational 
attraction of the contiguous ice sheet; but since it has been shown by 
Wood ward that this cause is alone incompetent under probable assump-
tions as to volume of tlie ice shect,t most geologists who concern them-
selve with such questions have settled down to tbc convfotion that 
ther is here another example of that southward tilting of the area of 
Plei tocene glaciation already· noted in New England by Dana and 
others, in ew York by Gi1bert and his contemporaries, and about Lake 
Michigan by Chamberlain, and more recently by Woolbridge. Leading 
students of the general subject of terrestrial deformation are indeed dis-
"Am. G ologii:;t, 1 , vol. I, pp. 143-146. 
t Final R port of th ' ology of Minnesota, 1. , vol. n, pp. 517, 527; Bull. U. S. 
Geol. nrv. No. :39, 1 7. 
t Bull. U. . Geo1. Surv. No. 4 , 1 , p. fi7. 
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posed to look upon the tilting of the glaciated region as but a,n exem-
plification of oue of the fundamental laws of earth movement: Babbage, 
Hall, Hunt, and Dana long ago, and Dutton, Fisher, Reade, Alexander 
Winchell, and others within the last lustrum, have shown that the exter-
ior portions of the earth behave as if in a state of hydrostatic eq nilibrium, 
ready to rise with the removal and sink with the addition of the matter 
transferred by the processes of gradation. Now it is evident that an 
ice sheet must depress the surface upon which it rests, just as does a 
mass of oceanic sediments, directly by its weight, and also indirectly 
by chilling and so condensing the underlying rocks; and since, as all 
students of the primary agencies and conditions of geology are agreed, 
tbe viscous mass of the earth responds slowly to stresses tending to pro-
duce deformatiou, it is equally evident tlJat the resumption of original. 
attitude by any part of the surface after the recession of an ice sheet 
must be gradual and perhaps exceedingly slow. So the southward tilt-
ing indicated by the shore lines of Lake Agassiz, by the half drowned 
estuaries of Lake Michigan, by the beaches of the ancient Lake Ontario, 
and by the terraces of the Connecticut River, all seem attributable to 
the effort of the resilient terrestrial crust to return to its original form 
on relief from the pressure of the Pleistocene ice sheet; and the diver-
ity in behavior of the north-flowing and south-flowing streams of New 
Engiand would indicate that the restoration is even yet barely com-
plete. 
The idea current among the leading geologists of the country con-
cerning the behavior of the earth as an isostatic body when compressed 
beneath a great continental glacier have been summarized by Alexander 
Winch 11 within a few months.* 
But there ar certain comparatively recent changes in level which 
can not b attributed to movements due to the weighting of the land 
b neath the Pl i tocene ice sheet. One of the more important contri-
bution of the biennial period to the general subject of deformation is 
that by Le Conte, n the. recent chang s of physical geography iu Cali-
forni indicat cl by the flora of the coast islands.t Sometime during 
h l i t c n th r wa a depres ion of the Pacific coast by which tbe 
w rnm t f th two ranges b longing to the trans-Sierra mountain 
Y t m n ,ar] u m rged, only the commanding summits ri ing 
a ti -1 v 1 t i rm the i landR of Santa, Rosa and her companion ; 
~ nd hi m uot in rang di. 1 lay n di po itioo to return to 
l.i p ri f his u m r i· nee i indicat d, in o 
r a · r 11 m ,ter of g ologic tim , y he 
· n fl r< f L i ·l, nd., which ha., ace rc.1.io<Y t L 
rv l h H, i. la,ti n, whil th fl ra, f the 
i n in b , ruggl again t c mr ti-
n i i 11 . • r p r t a gr at c ntineut. 
pp. 139- 143. 
1 
, ol. u, p. G75. 
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The most notable North American advauces of recent years in the 
observation and interpretation of the results of diastatic movement 
relate to faulting. Two genetic classes of faults have loug been recog-
nized-i. e., normal faults, in which the bade (or inclination of the plane 
of fracture) is toward the thrown side, and reversed or overthrust faults, 
in which the hade is toward the heaved side; aI!d in general the normal 
faults have been attributed to stresses not accompanied by horizontal 
compression, and the overthrust faults primarily to horizontal com-
pressio11. 
A few years ago Archibald Geikie and his collaborators upon the 
Geological Survey of Great Britain concluded that the peculiar struct-
ure of the Scottish Highlands· is determined by overthrust faulting 
upon a grand scale-older strata being pushed over newer, sometimes 
for distauces amounting to miles. This conclusion was so novel and 
striking, and so widely at variance from prevailing opinion, that despite 
the al>ility of the geologists by whom it was enunciated and the appar-
ent conclusiveuess of the evidence upon which it was based, many con-
servative students in this country hesitated to accept it; yet within 
the last two years there have been brought to light on this side of the 
Atlantic almost as st,riking examples of overthrust faulting as those 
of the Scotti h Highlands. 
During 1886 McConnell made an extended exploration of the Rocky 
Mountains among the passes ·followed by the Uanadian Pacific Rail-
roau, under the direction and auspices of the Geological Survey of 
Oauada. In the course of this exploration he determined the limits of 
a remarkable faulted region, now about 25 mHes wide, though a rough 
e8timate place its original width at over 50 miles (the difference indi-
cating the amount of compression suffered), in which the faults are 
generally of tlle overthrust type. The whole region is broken by a nmn-
. ber of parallel, or nearly parallel, longitudinal fractures into a series of 
oblong block , and these are tilted and shoved one over the other until 
they have taken the form of a westerly dipping compound monocline, 
rising into a accession of ridges. A section through almost any of 
these ridges, tarting from the west, shows, first, Cretaceous shales folded 
under older formations, ranging from upper Carboniferous downward 
through the Devonian and Silurian, and even to the CalUbrian. The 
overthrusts on the son th fork of Ghost River reach 3 or 4 miles; and 
in these, as in some other case , the rocks thus faulted have been 1mb-
sequently corrugated, and the original fault surface bas· been flexed 
into anticlinals and synclinals, parallel to those of the planes of depo-
ition.• 
Recent studies in the Appalachian region by Willis and other officers 
of the U. S. Geological Survey h:we brought to light examples of over-
thrust faultiucr, differing only ill degree from those of the Scottish 
Highlands and the Uanadiau Rocky Mountains; and these observa,. 
t, P, of Aunl, l{pt, eol, ~Qcl N~tl, iet, C~utlcla for 689--' 7, 
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tions bave corrected certain early inferences as to the mechanism of such 
faulting; inforences originating partly in Europe and partly in tbe Ap-
palachians, and current for many years on both sides of the ..Atlantic. 
Ileim noticed that in the Alps the inverted limb of an anticlinal is 
stretched or eYen ~rushed out between the anticliual and synclinal 
curves of an overturn and tbe flexure thus converted into a fracture, 
and iuferred that overthrust faults are al ways formed in this manner; 
but Willis points out that this explanation fails to account for mauy 
of tlie faults of the Appalachians because the essential fact of squeezed 
beds has not been found in that regiou. He shows also that the Appala-
chian sedimentary series, from the Cambrian upwar<l, is composed of 
strata differing greatly in their capacity for resistance to borizontal 
thrusts, aud that these variations in rigidity occur from place to place in 
the same strata as well as in the different strata superimposed one on the 
other, and that the rigid strata may not fold at the place where a verti-
cally adjacent flexible stratum does folu, but that the rigid stratum may 
ride forward on its bedding plane until it reaches an axis (anticlinal or 
syuclinal) in which both beds have suffered flexure, and that the forward 
movement may then sheer across the beds on the opposite dip, produc-
iug a fault.* Under this view it would appear that the yielding of 
rock to horizoutal pressure may take place,. tl) as corrugation; (2) as 
overtbru t , perllaps originating in incipient corrugations ; (3) as vari-
ou ' combinations of corrugation an<l. overthrust faulting, the difference 
in effect depending upon difforence in structure, difference in the pre sure 
l> neath superincumbent beds, aud otber differences in conditions. 
Willi ' inferences from Appalachian structure have been checked by 
experimentation. During the past year he ha subjected mass 8 of wax 
con i ting of alternating layer of varyiug rigidity, built up in imitation 
of th rocky trata of the earth' cru ·t, to horizontal compre-sion, the 
wax n trata being variou ly loaded in differeut experiments ; and he 
find · that the d formation of the miniature strata in his model imitates 
the l formation di play d ou a grander scale in the Appalachia.u Mount-
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intercalated within the sandstones certain sheets of trap, mainly intru-
sive; and using these distinctive beds as data planes in the otherwise 
homogeneous deposits, he :finds that the same beds re-appear many 
times and that in some cases several successive trap ridges are formed 
' by outcropping edges of a single sheet, the mass having been thrown 
into a series of parallel blocks and subsequently so degraded as to leave 
the harder trap projecting in the form of strongly accented surface 
features. His explanation of the faulting in this region is unique. He 
supposes that the Triassic sandstones were originally deposited in hor-
izontal beds upon an eroded surface of highly inclined (but not vertical) 
schists, gneises, etc.; that after the completion of Triassic deposition, 
horizontal compression occurred; that the inclined crystalline strata 
slipped upon each other, as does a row of fallen books when pushed to 
upright position, and thus became more nearly vertical; and that as 
the successirn blocks (defined perhaps by intercalations of softer mat-
ter) approached verticality the veneer of Triassic sediments above was 
broken through by a succession of approximately vertical faults coin-
ciding with the plane of sliJlping among the crystalline strata. Davis's 
hypothesis is certainly suggestive, and, if valid, constitutes a notable 
advance in the branch of geology dealing with the deformation of the 
earth. 
The terra incognita of American geographers for many ~ars has 
been, si11gularly enouglJ, not the comparatively inaccessible mountains 
and desert of the West, but a tract iu southwestern Missouri, north-
we tern Ark au a·, and ea" tern Indian Territory. Somewhere here was 
supposed to belong tlJat will-o'-the-wisp of geographers and geologists 
alike, the Ozark Mountain system-a half-ideal mountanic tract com-
monly named in geographic treatises and sometimes vaguely located in 
mall-scale maps, though no geographer knew their exact position and 
no geologist knew their structure. Now during the last year or two 
a part of this tract has been surveyed topographically by officers of the 
U. S. Geological Survey and its general configuration ascertained; and 
moreover the work of the geological survey of Arkansas has extended 
along its southern flanks and the predominant structural characteristics 
a certaiued. According to Branner aud Comstock,-tM region suffered 
po t-Paleozoic deformation now expressed by corrugation approaching 
the Appalachian type, the trata lying in a series of folds of nearly 
ea t-west direction;* aud as pointed out by the former in a communica-
tion before the American Associa.tfon for the Advancement of Science 
at Cleveland, th cry 'talline rocks found along the southern flanks of 
the corrugated tract are not eruptive, as they have hitherto been re, 
garded, but Arcbrean, o that the region would appear to be homologous 
with and probably a c ntinuation of the Appalachian region of eastern 
United State . 
*Ark, Geol, UTTey Ann, R t, 18 81 vol. 11 ma.pa, ~Qd J>• xx , 
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During the biennial period t.here have been some valuable foreigu 
contrilmtious to our knowledge of the causes and conditions of mount-
ain-making, uotably the developmeut of the conception of the '' lmTel-
of-uo- train;" for as shown upon physical grounds, by Reade, Fisher, 
G. H. Darwin, and Davison, there is at limited depth within the terres-
trial crust a horizon or couche in which tangential stress <lisappears. 
This conception hai:; modified American as well as foreign thought, bnt 
thus far uo important contributions to the subject have been made ou 
tlJi · side of the At,lautic. 
Apropo to the conclusions of geologists and physicists concer11iug the 
i o tatic condition (or condition of hydrostatic equilibrium) of the exte-
rior crust of the earth, and of the bearing of these conclusions upon the 
geuera,l problem of mountain-making, reference may be made to a prac-
tically new concept.ion as to certain relations between sedimeutation 
and depres ion which bears upon the theory of mountai11-making re-
cently ad vocatccl by Reade. It may be thus 8tated : Lines of sedi-
mentation are the margius of continents, and tbe sediments are laid 
down not upon l10rizontal surfaces, but upon seawardly sloping bot-
tom ; so the edimenti:; do not form horizontal heds, hut take a variable 
eaward slope, determined by marine currents, wave action, etc. Thus 
the ma of se<lirnents is collectively in the condition of a mass of suow 
upon a ro f or upon a mountain side; i. e., in a condition of potential 
h1 'tability or inequ,ipotentiality. If the mas:;; is stable in either case, it 
i b ,cau the friction amoug the particles exceeds t'ue attraction of 
gravita i n upon tb particles; it is obvious that if particle friction 
w r r duced by auo-mcntation of temperature or by alteration of con· 
titutiou, r if tbe flicieucy of gravitation were increased by a<ldition 
t tli ma , th poi11t of stability might be passed, when the ma' 
woulcl mo,· in the dir ction of tb.e lope; and it is equally ohviou 
that H' an in quipot ntial ma expand, the resulting movement will 
11 t tak plac qua1ly in all directi n , but mainly or wholly in the 
lir cti n f l a t r i tance, which i that of the slope. Since the 
<lim nt fringing · ntin nt are in a condition of inequipot ntiality, 
an mo, m nt du t h ri f i g other ms or other can emu t take 
plc c in ingl dir ·ti n; and it might not be limited to that due to 
xp n i n, £ r · b r fa t r -op rate. upplemented by thi addi-
ti n· l n p i n, th hyp he i f m nntain growth o ably a<lrncated 
'r •b I• (~ h al n r cogniz d vagu ly the cone ption), Bab bag , 
a , c ud a cor of other , app ar to ·ain 
Th r at di pla ment of the Middl .Atlan-
ri ut 1 t l wnwarl and award ttling f the 
f 1 ' z i and uozoic e<liment c n titutiu 
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Since diastatic movements are predomiuantly vertical and measured 
from sea-level as a datum plane, the determiuation of the mean sea-level 
(commonly called the" figure of the earth," or, more properly, the geoid) 
is important to geologists. The ":figure of the earth" is also important 
to geologists· in another way: It has long been known that despite the 
gravitational attraction of mountains and continental masses a plumb-
line suspended at the sea-shore is generally deflected seaward, and that 
in some cases a plumb-liue suspended at the base of a mountain rauge 
is deflected toward the plain rather than the mountains; and accordingly 
it has l>een supposed by many ·physicists, astronomers, and geologists 
that the rocks constituting the ocean bottom are heavier than those of 
the laud, and that the rocks underlying plains are often heavier than 
tl10se formiug mountain masses. Suess and some others have indeed 
maintained that such rn,ountain systems as the .Andes must attract and 
materially elevate the surface of contiguous ocean waters ; but Pratt 
aud several other careful students have, on the contrary, advocated the 
simple inference from observation; and Fa,ye has attributed the gre~t 
iuequalities of the earth's k:mrface to the more rapid refrigeration and 
conscqueut condensation of sea bottoms than of land surfaces. Now, 
the dcterminat10n of the differences iu density indicated by the anom-
alous deflection of the plumb-line in certain cases, and so the solu-
tion of some of the most profound problems with which geologists have 
ever grappled, depends, first, upon the determination of the general 
form of the geoid, and second, upon the development of a formula by 
which the gravitational attractious of adventitious rock masses, and of 
rock mas e varying iu density, can be computed. The importance of 
tlie ' C inquiries bas been recognized by some of the ablest mathemati-
cians, plly ici ts, and geologist , including Thomson, Clarke, Pratt, 
Fislicr, Stokes, Ilelmert, G. H. Darwin, Fischer, and others. For some 
years past Wood ward has been engaged upon these problems; and dur-
ing 1888 he published an elaborate discussion of the whole subject, in-
cludiug analyses of the results reached by former investigators, and 
formul re applicable in evaluating the deformation of water surfaces by 
the gravitational attraction of ice masses, continents, and mountains, 
the change iu level of inconstant lakes, etc.* · While the immediate 
re ult of Wood ward's researches can scarcely be regarded as a con-
tribution to knowledge of the general phenomena of deformation, bis 
contribution is worthy of note as a sound l.,asis for further investigation. 
DEGRADATION. 
All portion of the earth standing above the level of the sea are· sub-
ject to degradation. Different processes effect <l.egradation, lrnt incom-
parably the mo·tpotenti tbeaction ofrainandriver. Nowthewbole 
subject of hydro-dynamic action bas received more attention from Amer-
llBnll. of the U. S. Geol. Survey, No. 48. 
H. Mis. 142-16 
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ican geologists than from those of any other country, and the greater 
part of our knowledge of the subject must be credited to American in-
vestigators. Thus, it was American geologists employed in the canon-
cut plateaus and mountains of the western Territories who discovered 
tbat the water of a river is not so much the agent of corrasion (which 
is one of the principal modes of degradation) as the vehicle by which 
the agent is rendered operative, and that tlle real agent of corrasion 
is the sand or other material with which the water of rivers is loaded. 
Pure water is practically impotent as a corrading agent; but wllen fur-
nished with tools in the form of sand grains it rapidly cuts away the 
hardest rocks. And this is only one of many American contributions 
to the subject. 
Until recently it has been commonly believed that while the saud 
grains and other matter held in suspension in river water directly in-
creases corrasion 1 there is an indirect diminution in corra<liug capacity 
going with the addition of such matter, due to tlle absorption of a por-
tion of the energy of the stream in transporting the solid matter. Ac-
cording to one of the highest authorities on the subject, "where a 
stream bas all the load of a given degree of comminution which it is 
capable of carrying, the entire energy of the descending water and loa<l 
is consumed in the translation of tlle water and load, and there is none 
applied to corrasioo. - - - The work of transportation may tllus 
monopolize a stream to the exclusion. of corrasion, or the two works 
may be carried forward at the same time."• The same geologist has as-
sumed the practical equality of the two elements, and thus that corra-
siou i little affected by load. Such bas been the state of opiniou on 
tbi ubject for a decade. 
Within a few months another American contribution of the first im· 
portance ha been made to tllis subject: In a paper read before tbe 
National Acad my of Science' in November, 1888, Powell pointed out 
tha,t there i a di tinctiou between the sediment rolled or pushed along 
th bottom of a tream, and tllat which is of such degree of comminu-
ti n a· to float in the running water; and tbat to the extent tl.tat ma-
t rial are r lled along the bottom by impact the euergy of the water 
i · in le utiliz in tran portation, a held by Gilbert and others, but 
tb t t he xten tllat tran portation is accomplished by :flotation, tne 
gravity of tb article them elves i the entire force of tran portation; 
bat what ri driv ni tran portedbytbeenergyof the water, while 
hat i ran port d by it· own inherent gravity. Thu within 
li i , n und r c rtain conditions of comminution of the 
n rg, ~ r , uld c ppear not to b dimiui bed but on 
th · utr r r tlv in ·r a tlJ addition of load. If the law thus 
H ( n i · vali ity ba not thu far beeu que tioned) 
f gr at n wi<l -reaching prac ical value to 
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stu<l.euts of engineering problems, as well as to geologists concerned with 
tbe various and increasingly important problems of degradation. 
Unquestionably tbe most noteworthy contributiou to objective geol-
ogy duriug tlte biennial period is the recognition by ~everal students of 
tbe intiruate relation between topographic configuration and geologic 
history. Although fully matured only within a few mouths, the concep-
tion found birth during the days of active geologic investigation in 
western Territories, origiuating, as have so many other wide-reaching 
inductions, in the fertile brain of Powell, but receiving notable impetus 
through the early work of Dutton. The former geologist, pointed out 
that one of the leading determinants of degradation is found in the 
declivity of streams, and that there is a certain minimum declivity be-
youd which there is neither corrasion nor transportation. It is of 
course evident that no stream can sink its clrnnnel below the level of 
the sea; aud as Powell pointed out, it is equally evident that at a dis-
tance from the sea a stream can not sink its channel below a certain 
altitude above tide which will give a slope just sufficient to permit flow-
age; and also that no tributary can corrade its channel below the level 
of its primary. This lowest limit of corrasion and transportation may 
be called the base level of erosion.* The importance of this conception 
was realized by several of the leading geologists of the world, but cir-
cumstances prevented further development of the subject, and tbe con-
ception lay dormant for years. 
Recently, difierent geologists at work in eastern United States have 
uotice<l certain intermoutane plains and ancient terraces which can be 
explaiue<l only upon the hypothesis that during some past period the 
laud stood low r than now, and remained stationary until not only the 
rivers au<l. their tributaries, but the minor streamlets--:and even the 
rain-born rill and so the entire surface, were reduced to a level below 
which degradation was impossible; and the term base level was ex-
tcndPd uot only to rivers and their tributaries, but to whole continents, 
o tbat to-day the term is applied to a bi-dimensional surface rather than 
a series of uni-dimensional lines. Moreover, it was found that the inter. 
montane plains are in many cases bounded by steep slope8 and inter-
cted by sharp-cut gorges and ravines which could only be explained 
on the a umption that at the close of the base-level period the land 
wa lifted so high that degradat.iou was greatly accelerated, but for a 
p riod too hort to permit the general reduction of the area to a new 
ba e level; and the geologists concluded that the plains tell of ·altera-
ti ns in level of the land as well as of long standing at a single level. 
The conception expanded stm further as study nrogressed until it came 
to be perceived that every hill and valley is a record of geologic activ-
ity cl p nding upon the relation between laud and sea, and thus indi-
cating the geographic c nfiguration of past periods. So a new geologic 
* Exrloratiou of the Colorado River, 1875, P· ~O~. 
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alphabet was devit;ed, and now geologists read geologic history from the 
hills as well as from the strata and their contained fossils. 
This li11e of im'estigatio11 has been successfully pursued by Davi ,• 
who has acquired sucll skill in the interpretation of g(•ologic history 
from topographic forms as to be able to read the principal eve11ts in 
the gP.ologic deYelopment of New Jersey and P ennsylvania from topo-
graphic maps ; it bas been pursued by McGee wit h such succes8 that 
"probably for the first time important practical couclusious, involYiug 
the co11sideration of hypogeal structure and oroge11ic movement, have 
been based on the interpretation of topography and on inferences from 
the preseQt behavior of the streams by which the topography ltas been 
determined;" t and it has also been pursued with success by Willis iu 
the central Appalachian region. So complete bas been the develop-
ment of this method of investigation that nearly as much information 
concerning the geologic history of the Atlantic slope bas been obtained 
from the topogra.phic configuration of tbe region within two years as 
was gathered from the sediments of the costal plain and their contained 
fossils in two generations. 
The interpretation of geologic history from topographic configuration 
may well be calletl the New Geology. It opens a new field for the science 
so exten ive as to nearly double its domaiu; and this field bas been 
fully entered by American geologists alone and within the last two 
years. 
DEPOSITION. 
, pp. 547-5 8, 
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Upper Paleozoic, H. S. Williams (Devonian), and J. J. Stevenson (Car-
boniferous); on the Mesozoic, G. H. Cook; on the Cenozoic, E. A. 
Smith (marine Cenozoic), and E. D. Cope (interior Cenozoic); and on 
the Quaternary and recent, 0. H. Hitchcock. The several reports were 
edited and prefaced with a history of the committee by Frazer, printed 
in an octavo volume of about 250 pages, and distributed at the London 
session of the Congres Geologique Interna,tional. It should be ob-
served that these reports, and the general system into which they are 
designed to be thrown, generally represent the primitive analytic classi-
fication or classification by products, and not the synthetic classification 
or classification by genesis, mentioned in an earlier paragraph. 
The formal reports of the American committee represent however 
but a part of the activity in current thought awakened through the or-
ganization of the Congres. In bis vice-presidential address before the 
American Association at New York in 1887, Gilhert developed certain 
fundamental considerations in geologic taxonomy, nomenclature, and 
cartography. The address brought out clearly the distinction between 
classifications based upon structural units, and upon time units respect-
ively-cla ifications which may be perfectly distinct, though both may 
traverse the same ground and which are both valuable for different 
pnrpo es; e. g., the mining geologist may only be interested in the 
structural classification, whfle the paleontologist or student of geo-
chrouy may be interested only in the time classification. It is just to 
say that this a<luress elicited adverse criticism, notably by Frazer.* A 
year later Vice-President Cook addressed his section of the American 
As ociation a,t Cleveland on a similar sn bject. A statement of the meth-
ods of cartography in use by the. U. S. Geological Survey in 1885 was 
pre ·ent.fld before the Oongres Geologique International at Berlin in 
that year by McGee, and wa pnblisbed in 1888 in the compte rendu of 
the sesHion; and other contributions to the taxonomy of the elastic rocks 
have appeared. 
It is to be noted that t.he interest awakened by these discussions re-
su I ted not only in much writing on geologic taxonomy based upon iufor-
rnat1011 already in hand, but also in much valuable work in the field; 
and the outcome of this work compri es several of the most important 
contribution to g o1ogic progress made during tbe last two years. 
¥oremost amoug tuese mu t be placed the recognition by Irving and 
hi a , ociate (Chamberlin and Van Ilise) of a vast mass of sediments, 
nearly 6 mile in vertical thickness, below the base of the previously 
known fo iHferon rocks of the terrestrial crust and above the original 
cryRtalliue uucl u which ev rywhere forms the foundation upon which 
th , ·la, tic , trata ar built. Tltis newly-recognized series of rocks is 
b t develop d in th Lake np rior region, where it was studied by 
Irving and ui a.' o iateH; but apparent quivalents have hecu found in 
"Am. Naturalist, vo l. XX I, pp. 41, 847, and elsewhere. 
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New England by Pnrnpelly, in the Grand Canon region by Walcott and 
Powell, iu Central Texas by ·walcott, and in some other parts of the 
country. Irving was disposed to separate the series into two groups, 
each co-ordinate with the Devonian, Silurian, Cambrian, etc.-viz, the 
Keweenawan and Huronian,-and to class the entire series as a great 
system co-ordinate with the Paleozoic, for which be proposed the term 
Agnotozoic.* The present disposition among leading American geolo-
gists is, however, to reduce the series to the taxonomic rank of the 
groups (Devonian, Silurian, etc.), and to combine its divisions under the 
name Algonkian. 
Second iu importance to the recognition of the Algonkian must be 
placed the discovery iu Texas during 1887 of a series of Cretaceous de-
posits underlying- the Dakota formation (the supposed base of the cre-
taceous in this country), which is paleontologically equivalent to the 
lower half of the European cretaceous. The bridging of this break in 
tbe history recorded in American sediments is due to the labors of Ilill t 
and C. A. White.t The evidence upon which the conclusions of these 
investigators rest i largely paleontologic, and their discovery is of in-
tere t to paleontologists as well as geologists. 
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question'' was that of the venerable Dana in December, 1888, and it may 
easily be quoted at length : 
"lS,t t-1SSS."* 
An event of some importance to students of the multifarious prod-
ucts of deposition is the definition of the Columbia formation. There 
is a break in geologic history, as commonly interpreted, between the 
Neocene and the Pleistocene,~a hiatus partly natural and partly taxo-
nomic, and exceedingly difficult to close by reason of diverse methods 
of classification as well as by reason of the dearth of common phenom-
ena. But the formation under consideration is a superficial deposit of 
known genesis, intimately connected with the other Pleistocene depos-
its of the country; it is at the same time a fossiliferous sedimentary de-
posit as intimately connected with the Neocene and Eocene formations 
of tlrn middle Atlantic slope as these are connected among themselves; 
and thus the formation not only covers the natural discontinuity be-
tween the N eocene and Pleistocene, but, since it is susceptible of classi-
fication with either, closes the taxonomic hiatus as well.t 
There bas long been grave uncertainty as to the relations among cer-
tain members of that Silurian or Cambrian rock series of the upper Mis• 
sissippi Valley known in part as the Lower Magnesian Limestone of 
Owen ; and it is a source of gratification to geologists to note that, in 
the second volume of bis final report,. N. H. Winchell has ·clearly set 
forth the relations of the various members of this series, particularly in 
Minnesota and Wisconsin. The series, beginning at the base of the 
well characterizeu St. Peter Sandstone, is as follows: (1) Shakopee 
Limestone; (2) New Richmond Sandstone; (3) main body of limestone 
(" Lower- MaO'ne ian" in part) ; ( 4) Jordan Sandstone; (5) St. Lawrence 
Lime tone; (G) a bed of shales; (7) Dresbach Sandstone (the last four 
representing the St. Croix); (8) a bed of shales; and (9) Hinckley 
Sandstone (the last six constituting the Potsdam of Wisconsin); the 
whole resting npon the red shales and sandstones which pass into the 
copper-bearing erics. t 
One of the most puzzling problems which the geologists employed in 
the western Territories have been called upon to solve is the absence 
of formations el e\vbere of great volume, without marked unconformity 
between the ol<ler and newer deposits. This condition is especially con-
spicuous in the Rocky Mountains, where the Silurian is sometimes re-
duced to a few feet of shales or limestones, and is sometimes almost 
unrecognizable. It is also con picuons in the B1ack Hills, where, ac-
cording to Newton, the Cambrian includes but 250 feet of sandstones 
and quartzite , while the Silurian proper and the De-rnnian are absent,§ 
although there are no marke<l unconformities. Newton's observations 
w re vcrifi d and tlJ anomalou relation of the Black Hills rocks dis-
"Am. Jonr. , ci., ~rel seri . , vol. XX,'VI, p. 427. 
t Mc J o, Arn. Jonm. Sci., 3<1 s rics, vol. xxxv, p. 466. 
~ Op. cit. 1 . , page xxii. 
~ Rep. ou Geology and Resources of tho Black Hills, 1880, pp. 40, 41. 
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cussed during the past year by Crosby;* and it was shown that during 
Silurian and Devonian time the region now upheaved as an isolated 
mountain tract in the midst of a great continent must have been the bot-
tom of an ocean so broad and deep that sediments were not transported 
to it in. sufficient quantity to form deposits of any considerable volume-
that during a large part of the Paleozoic the region must have been 
in much the same condition as are to-day the abyssmal depths of the 
south Atlantic and Pacific, in which dredges gather modern shells, Ter-
tiary shark teeth, and Cretaceous otolit.hs at a single sweep. 
The same author has recently discussed also the origin of the quartz-
it,es, cherty concretions, and other siliceous aggregations found in deep-
sea deposits, and shown that they must result in large part from solu-
tion of tlle organic silica contained in sponge spicules, diatom shells, 
etc., and subsequent" deposition of the silica in the mineral form; the 
mineral silica thus disseminated among the mechanical sediments some-
times s_egregating therefrom in solid nodules or the hollow bodies called 
geodes.J. 
VULCANISM. 
The recently renewed volcanic activity on the Hawaiian Islands led 
to an interesting incident-i. e., a second visit to the islands by t.be 
venerable Dana, for tbe purpose of re-examining in the light of modern 
knowledge tbe phenomena studied by him half a century before. Cer-
tain results of the new observations were summarized in a general 
<liscu siou of volcanic action, in which the principal movements are 
cla.s ified a follow : (1) the ascending movement of the liqqid rock 
in the ubterrranean conduit of the volcano from tbe deep-seate<l 
cru tal or sub-crustal region. of fusion; (2) the projection of the lava 
aerially upward from the surface of the liquid lava in the vent, which is 
accompanied by outflow whenever the l1eight reached by the lavas is such 
that tbev find an outlet either over or through fissures in the walls of 
th crater. Each of tbe e operations (upfl.ow aud outflow) involve an 
expul ion f material from nbterranean regions; and a usual con e-
qu n i (3) a nb idenr. or down plunge of tli overlying rock or of 
porti n oft e on . The e movement of upthrow, ejection, an <l sub-
id n ar t m t univ rsal and trongly marked of the entire eries 
of v 1 nic h nom n . Connecterl with th m, there are in addition 
how r (4) th . ap of apor,• from th crat r, and (5) displacements 
and li f fi. nre . t Th la t movem nt are frequently accom-
tr m r, an<l. ometim by cl tructi eartbq nake . 
up n h b h f 1i ing v lcanoe throw li crht 
h wlJ rat r , lava, h 
h logi ·t. 
Am ri au opplement, l 
ri , ,·oi. .· .. ' UJ, p. l 3. 
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Next to active volcanoes in significance to systematic geologists, and 
in iuterest and instructiveness to laymen, come those recently extinct; 
and during the past two years such a volcano has been investigated by 
Diller. This volcano is perhaps the most recent within the United 
States. Its crater, overlooking Snag Lake 10 miles northeast of Lassen 
Peak in northern California, is indeed cold, but the lapilli and scoria of 
which it is composed have been scarcely affected by the action of the 
elements, and 1ts slopes are as high as such material will maintain; 
tbe lava sheet which flowed from it, and which by damming a small 
creek formed Snag Lake, is scarcely discolored by weathering; the vol-
canic ashes which it vomited yet lie as they fell, little touched by the 
winter rains or the summer thunder showers; the stumps of trees 
smothered by the aslies and charred by the lava have not yet decayed; 
and all the phenomena indicate tllat this debris-swathed volcano was 
in active operation but a few scores or at most a few hundreds of years 
ago.* . 
This, although probably the youngest of the series, is only one of 
those volcanoes which, beginning in early Tertiary time and culmi-
nating in activity about the Pliocene or early Pleistocene, :flooded 
hundreds of thousands of square miles of the Pacific slope with lava 
sheets tlle most extensive of the globe. Most of the orifices from 
which these lavas welled have been obliterated or buried by g~ologic 
changes; but one of them remains, and is of such vast dimensions 
that the water with which it is partly ·filled forms the deepest lake on 
the continent. This "Crater Lake," which lies in the heart of the Cas-
cade range in southern Oregon, is 2,000 feet deep, and tlie bounding 
walls rise 900 to 2,000 feet above its level. It was explored by Dutton 
in 1880. t 
Kilauea represents active vulcanism; Snag Lake repres~nts the effects 
of vnlcanism yet untouched by time; Crater Lake is a mig·hty volcano 
long <lead and already mouldering into dust; the older lava sheets and 
degraded craters of Oregon aud northern California contain a record 
of vulcanism partly effaced by the ever opnative agencies of deg-
adation; but there is a still later stage in the obliteration of the vol-
canic record which has beeu brought to light within two years: About 
Mo·mt Taylor in northern New Mexico there is an extensive area now oc-
cupied chiefly by sedimentary rocks of Mesozoic age, which have evi-
deutly suffered great degradation during Cenozoic time; an(l througli the 
strata project cylindrical masses of basalt, sometimes large enough to 
be dignified by the name of mountains, which evidently represent the 
content of the pipes or ducts through which lava was extruded during 
past arge , probably in ufficient volume to sheet vast areas with Java, as 
southe.rn Ur ·gon wa sheeted during the later epoch; but these lava 
heet have been completely denuded over hundreds of square miles, 
"Am. Journ. ci., 1 8, 3d series, vol. xxxnr, pp. 45-50. 
tScience, vol. VII, p. 179. 
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and nothing remains to indicate their existence save the indurated con. 
tents of the pipe8 l>y which they were sup::_:>lied. These remnants of 
lava columns, or '' vo]canic necks" as they are called by Dutton (by 
whom they were discovered and interpreted), are among the most inter-
estiug records of vulcanism ·extant, since by means of them the geologist 
descends far into the crust of the earth toward the ultimate seat of vol-
canic action. 
In the early days of geology there were two rival hypotheses concern-
ing the formation of the rocks of the earth, viz, the Plutonic and the 
Neptunic. The batt]e between these doctrines raged for _a generation 
before the Neptuuists gained the ascendancy; but it is now recognized 
that by far the greater part of the rocks open to observation were de-
posited in the seas, and that only a subordinate part were extruded in 
molten condition from the bowels of the earth. Yet a vestige of the 
Plutonic hypothesis has persisted until to-da,y, particularly in Germany, 
but to some extent in this conntry, in the form of a belief that the vol-
canic rocks of the earth represent a more or less definite series ranging 
and gradually changing from the Archean to the Pliocene-that the la-
vas of the Paleozoic were unlike those of the Mesozoic, and these again 
unlike tho e of the Cenozoic, and that the successive differences consti-
tute a record of the earth's history, susceptible of anJnterpretatio11 only 
le defiinite than that afforded by the succession of organic life. This 
b lief (which mu t not be confounded with Richthofen's induction con-
cerning the uccession of rocks among the lavas of a particular pr<_wince 
and period, and Dutton' admirable explanation of the law of that succes-
ion) wa so erion. l,v sbakell when the results of the inve tigation of the 
·wa, ho rock of Nevada by Hague and Iddings were pubfo,becl • that 
it ha, n w b en largely abandoned by German students and teachers. 
o an m rican di covery ha , within the biennial period, and in at 
1 a ton for ign coulltry, practically revolutionized thought concern· 
in th . nee . ion and ignificance of volcanic rocks as geologic chro-
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devised which is dependent, not upon the al ways uncertain data hith-
erto employed, but upon observations of intensity which can be ver-
ified by irnlependent observers even weeks or months after a great 
shock, and in which the errors in judgment of the observer have com-
paratively little effect upon the result. In this method the various ob-
servations upon intensity are first mapped, and a center (which is the 
epicentrum of the volcanic area) from which the intensities diminish in 
all directions is found by simple inspection; the intensity observations 
are then assembled and plotted in the order of their distance from this 
center upon a diagram in which the ordinates represent intensities and 
the abscissa distance from the epicentrmn; when it is found that in all 
cases there is a point of inflection in the intensity curve at a distance 
from the epicentrum depending upon the depth of the centrum ( or focus) 
which can thus be determined by a simple formula. This method of 
determining the depth of earthquake foci is eminently satisfactory, and 
is unquestionably destined to supplant all others in every case in which 
it is applicable. By means of it th~ focus of the Charleston earthquake 
was shown to be about 12 miles beneath the surface.* (2) Hitherto the 
determinations: of the velocity of earthquake transmission have beP-n so 
varial>le that the more cautious seismologists looked upon them with 
suspicion. Now, owing partly to the extended use of standard time 
throughout the United States, the time observations upon the Charles-
ton earthquake over the 850,000 square miles affected are satisfactory 
beyond all precedent; these observations have been careful1y reduced 
and discussed (and in this work Dutton had tbe assistance of New-
comb), and a coefficient for the velocity of earthquake transmission, in-
comparably more trustworthy than the earlier determinations, bas been 
deduced. Tbe mean result of the various observations gives a velocity 
of 5, 184 --1:: 80 meter per second. This coefficient, like the method of de-
termining the depth of earthquake foci, is unquestionably destined to 
supplant all others, and so seismologists are now armed with new means 
of prosecuting further researches upon the mo::1t mysterious of terres-
trial phenomena. But Dutton's contributions are no less imp_ortant to 
the geologi t than to the seismologist in that they coincide with exper-
iment and observation npon the elasticity, rigidity, density, and other 
properties of solid and l10mogeneous rocks, and so throw light upon the 
condition of the snl>-crust of the earth far beyond the depths which di-
rect examination can ever reach. 
ALTERATION. 
Tue products of the alteration of rocks by the various agencies to 
which they are subject are rnulLifariou : The soils are formed by tlte 
di.-integration and <lecay of rocky strat':li; the sediments of seas and 
lake ar fir. t consolidat cl into rock, and sometimes subsequently 
,. Bull. Phil. oc. Wash., 1 88, vol. x, p. 17. 
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transformed from the elastic or amorphous to the crysta.lliue form; min-
eral veins and ore deposits result from alterations due to heat, pre8 ure, 
and other eouditions; gases are set free in the processes of alteration of 
original sediments, and are sometimes accumulated in the rocks in great 
volume; and so ~ large share of those geologic phenomena whicl1 are 
of general economic interest result from processes of alteration of tho 
rocks of the earth. The products of many of these procm,ses belo11g 
rather to lithology and chemistry, or to the arts, than to geology; but 
some of them fall within the legitimate field of the latter science. 
Several years ago E.W. Hilgard proposed a classification of the soils 
of certain Southern States by the conditions of their genesis; but cir-
cumstances prevented the application of this classification to the soils 
of the country at large. During the past year Powell has adopted and 
exteuded thi8 genetic classification of soils, and proposes to ap11ly it to 
the entire country. Thus far the classification and the plan for it ap-
plication bas been published only in brief;* but it may be added that 
soil investigation has already been commenced in several divisions of 
the U.S. Geological Survey, and that a number of soil maps have beeu 
prepared and are shortly to be published. Agricultural geology i tho 
geology of the futnre; and although great progress in the study and 
cla,sification of soilR has not yet been made, it is of interest to 11ote 
that th work has been definitely commenced <lmfo g the biennial period, 
and that important results wi11 (loubtless soon appear. 
Two notable events in geologic progress during recent years are (1) 
tb di. co,· ry by Becker that enormous masses of cry ta.Hine rocks in 
tlrn Si rra N vada Mountain , hitherto upposed to 1Je Archean, ar , 
int ad, matamorpbo ed ediments of Cretaceou age; and (2) th elu-
cidation of tbe gen is of the iron ores of the Lake Superior region by 
rviug- arnl Van Ili e; but the e event primarily belong rather to tb 
<l main of litholoo-y than geology. 
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natural-gas vents were known to and were for ages venerated by the 
:fire-worshipers, whose cult they inspired; it is also true that springs 
of mineral oil have been know11 from history's dawn, and that the oil 
was utilized sometimes as fuel or illuminant, though more commonly 
as a medicine or lubricant; and it is equally true that natural oils and 
tars were extracted by primitive means and used for primitive pur-
poses by barbarous Oriental peoples long before their fame spread to 
tlJe Occideut; but it is only within a few years that these natural 
products bave been utilized so extensively as to materially modify the 
course of human progress. 
Pari passn witlt the industrial development accompanying the utili-
zation of rock gas, geologic science made an unparalleled stride within 
a few months. Duriug the last thirty years Hunt, :Newberr.v, Peck-
ham, Leslie, and several other geologists i11 this country, and Binney, · 
<Joquand, Daubree, Lartet,. and others abroad have indeed made im-
portaut contributions to our knowledge concerning the constitution and 
origin of petroleum and its associates; and the exploitation of the 
Pennsylvania-New York fields afforded valuable additional data relat-
iug to tlrnse minerals. Nearly four years ago Prof. I. 0. White enun-
ciated and vigorously maintained the theory-now recognized as a 
fu11dame11tal Jaw in gas prognostication-that gas, oil, and brine are 
accumulated in the order of their weight within inverted basim; and 
troughs formed by flexure of the rocky strata. The importance of 
these contributions to our knowledge of the lighter bitumens must not 
be under-estimated; yet when exploitation for gas began in Ohio in 
1886, the geologist literally sat at tbe feet of the prospecter gathering 
such crumbs as fell from bis hands, and found himself utterly unable 
either to guide efforts or predict results. Less tha·n two years later the 
laws governing the distribution and accumulation of gas and oil were 
• so fully developed that the rock-gas problem claimed a solution as sat-
isfactory as that of the well-known artesian water problem; and to-day 
the geologist predicts the success or failure of a prospect bore for gas 
or oil about as readily and reliably as he can prognosticate artesia11 
wa,ter, or coal. Greater advance was probably never before made in so 
limited time in any economically important branch of knowledge. The 
solution of the problem of rock gas and petroleum marks an era in 
science no less than in industry. Vast sums of mouey, reaching some-
times into tlle millions, were spent by prospecters in gathering data; 
but the credit for the solution of the problem belongs chiefly to three 
iudiYidual -I. 0. White, of the University of West Virginia; Edward 
Orton, State geologi t of Ohio; and A. J. Phinney, a practicing physi-
cian and amateur geologist of Muncie, India~a. 
GLACIATION. 
The general tendency of glaciation is to obliterate surface irregularity 
both by grinding down levati01rn and by filliug up depressions, and 
tbus to supplement hydric gradation 7 but glaciation may also accent-
254 RECORD OF SCIENCE FOR 1887 AND 1888. 
uate pre-existiug irregularities of surface, certaiuly by moraine-build. 
ing and probably by basiu-cut,ting, and must therefore be set apart as a 
unique agent in the modification of the external configuration of the 
globe. The study of living glaciers was commenced many years ago by 
reason of tbe uovelty of the subject and the paradoxical behavior of an 
apparently rigiu substance when accumulated in large mass; but it was 
soon ascertained tha,t glaciers are among the most potent of the geologic 
agencies, and duriug recent years they have been studied chiefly with 
the object of interpreting the frequently obscure records of glaciation 
during past ages. 
Among the most important researches upon modern glaciers made 
during recent years are those of Holst upon the great mer de glace of 
central Greenland, which have recently been summarized by Lindahl.• 
1'hese researches are of special value to students of the glaeial phenom-
ena of America, since a considerable part ~f the mer de glace of Green-
land apparently occupies plains comparable in general features with 
those of the Upper Mississippi Valley and. the valley of the Great Lakes, 
while most of the glaciers hitherto studied are constricted ice streams 
flowing in mountain-bouud va1leys, whose behavior is determined 
largely by the conditions these valleys impose. In the mountainous 
part of Greenland, as in the Alps and the northern Rockies the ice 
i , iudeed crevas e-torn, diversified by bowlders an<l other debris de-
rived from projecting mountain tops, and sometimes broken by moulins, 
into which small streams ca cade; but over the plains the ice is geuer-
a1ly continuou , an<l free from rocky or earthy superficial deposit (other 
than the kryokonite which has so long puzzled students of Greenland 
ge logy), though sometime intersected by considerable superglacial 
'tr am·. Kryokonite wa collected in cousiderable quantity by Holst, 
·arefully examiued, and found to contain nothing but the ordinary com-
}) n nt of non-eruptive crystalline rocks in finely comminuted con<li-
ti n-quartz, orthocla e, plagiocla e, two or three varieties of mica, horn-
l>l '11 le, arnet. magnetite, aud doubtful traces of titanite and epi<lote; 
l>ut u m tallic irou, nor th lighte t trace of augite, olivine, or gla s 
,v r i un . In llort th ch mical com po ition and mechanical cousti-
uti n r kryok uit f Gre nland i almo t exactly identical with that 
f 11 l ·o xt n iv ly dev loped in and along the flanks of glaciated 
r i n: n rally. 1 '· ob ervation agree exactly with-the conclu-
i u 1 r d n 1 · r a h by m ·t m rican tudents of the loe , i. e., 
i i · h flu'. t fl r of th i -mill, which wa wept into the glacial 
·1 iu riv r , lake·, and m ra ~ e a the :flow 
, vol. . -. ·11 pp. 5 !J-0 , 70f>-13, 
, ol. xxxm, pp. 1-18, 
by . F. 
rvation 
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upon the rate of flow of Muir glacier, which embouches into the head 
of the bay, are particularly interesting. The cross-section of the ice 
stream is about 3,500,000 square feet (5,000 feet wide by about 700 feet 
deep), and the mean flow ·is about 40 feet per day (70 feet in the cen-
ter and 10 feet near the margin) in the month of August. The Muir 
glacier is now retreating, but it has evidently oscillated considerably 
during recent times, and in some of its advances it Lias encroached upon 
and buried beneath its ground moraine and aqueoglacial deposits, 
whole forests of full-grown trees, whose remains occasionally appear 
about the shores of the bay. 
It was an early notion that during glacial times great ice-caps formed 
about the poles and extended far toward the equator; and during one 
stage in the development of geologic science mathematicians sought to 
compute the effects of these hypothetic ice-caps, first, upon the volume 
of the oceans from which they were drawn, second, upon the isostatic 
terrestrial crust on which they were heaped, and third, upon the cen-
ter of gravity of the earth as a whole. The students of more recent 
years have, however, settled down to the more temperate conviction 
that great polar ice-caps never existed, and that during the glaeial pe-
riod the ice flowed radially from certatn "centers of dispersion" (so 
called by Ls1ell). This view has recently received strong support from 
a new quarter: Within the ]ast decade the Canadian geologists have 
shown that the strire which form the unmistakable trail of glaciers ex-
tend from the Laurentide plateau southwesterly toward Lake Superior 
and the Red River, westerly toward Lake Winnipeg, and northerly and 
even northeasterly toward Hudson's Strait,* proving that these high-
lands were the center of dispersion for the mer de glace by which 
northeastern United States was overflowed. These Canadian obser-
vatiouti nave continued until within the last year or two, and have set-
tled forever the fate of the ice-cap hypothesis. During the past two 
~years, too, parallel observations have been made in the northwestern 
part of the American continent: G. M. Dawson and other officers of the 
Geological Survey of Canada have ascertained that the strire of the 
Mackenzie Valley extend in northerly directions, proving that the north-
ern Rockies also formed an independent center of ice dispersion. t Daw-
son's publication upon the glacial phenomena of Canada is of special 
interest to American geologists in that it contains definite recognition 
o" the glacial theory, essentially in the form long held in America but 
reJecwd in Canada. 
The varioar American observations upon glacial strire havejust been 
a s mbled, gn .phfoally depicted upon a remarkably instructive map, 
and di cussed at length by the foremost Jiving authority upon glacial 
* Ann. Rep. Gcol. Survey of Canada, 1885, p. 14 dd, 
t Geol. Mag. Decade 3, 18d8, vol. v, PJ?· 347-50, 
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It has been a constant surprise to American glacialists that parallel 
phenomena were not recorded by the geologists of Europe ; and it was 
a source of something more than surprise to European geologists that 
the Americans should find so remarkable phenomena in one of two re-
gions of practically identical Pleistocene history, while none such were 
found in the other. So one of the most interesting events of the last 
year to American and European glacialists is the discovery of several 
well-developed terminal moraines in north Germany by the American 
geologist Salisbury during a visit to that country.* These moraines 
agree in all leading characteristics with those of this country; and the 
discovery will unquestionably open a new field of research, and a new 
vista opening into the past history of the world in Europe, as the ear-
lier discovery did a decade past for this country. 
Among the results of the detailed work of American glacialists dur-
ing the last decade is the discovery that the great mer de glace of the 
Pleistocene was not a homogeneous and uniform ice field moving in the 
same direction in all its parts, but rather a series of great tongue-like 
lobes extending in different directions and to various lengths upon the 
interior plains of North America; and some of the most interesting 
lines of investigation of glacial phenomena pursued by Chamberlin and 
his contemporaries relate to the forms, positions, and inter-relations of 
these lobes, and to their connectiun with the system of terminal mo-
raines extending from Long Island to Montana, to the drift sheet bor-
dered by these moraines, and to the aqueoglacial deposits into which 
both moraines and drift sheets merge. Thus, during the last decade, 
glacial geology has passed far beyond that initial stage of segregation 
in which ol ijective phenomena are simply assembled and described to 
form a basis of study, and well into that stage of differentiation which 
accompanies a wider growth of knowledge. 
Oue of the students of the American ice-lobes was Lewis, and when 
he vi ited Great Britain, two years ago, his practiced eye and trained 
judgment at once perceived evidences of similar lobation of the ice sheet 
which plowed over the British Isles during the Pleistocene. So in 
another way the eed of American thought bas borne fruit in Europe 
and Ea tern ci nee bas be n stimulated by the introduction of W. est-
rn meth d , and another tittle of the intellectual debt of the new con-
tinent to the old abated. 
RE UME. 
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edge has been extended. A few of the leading events in the foregoing 
history of the growth of conception are worthy of special distinction : 
First in importance, by reason of its broad philosophic bearing, must 
be mentioned the transition from a purely objective or empiric classifi-
cation in geology to the more logical, simple, comprehensive, and nat-
ural classification by processes or by fundamental principles and laws-
a transition commenced some years since, but now so well advanced as 
to be a legitimate subject of perman'3nt record. 
Second in importance must be ranked the birth of the New Geology, 
which interprets geologic history from the records of degradation as the 
old geology interpreted history from the records of deposition, and thus 
greatly extends the domain of the science. 
Ne:x:t in importance must be placed the invention of a method of de-
termining the depth of earthquake centers and the ~etermination of 
the velocity of earthquake transmission, which together have not only 
revolutionized seismology and placed it upon a solid foundation, but 
have enlightened geologists as to the constitution of the sub-crust of 
the earth. These three steps in progress are epoch-marking, and the 
last in particular must be credited wholly to the biennial period just 
closed. 
Important place must be given to the recognition and definition of 
a great geologic group-the Algonkian-by which the known geologic· 
column is greatly extended and known geologic history greatly ex-
panded. Like this discovery in kind are the recognition of a sub-group 
of rocks corresponding to a part of the geologic column-the Lower 
Oretaceous-hitherto recognized in Europe, but not on the American 
continent, and the correct determination of the succession of the sub-
ordinate divisions of the Silurian and Cambrian in the structurally 
complex and bitterly contested field beyond the Hudson. To the stu-
dent of stratigraphy these events are epoch-marking. 
Turning now from the subject matter of the science and the growth 
of knowledge with respect to this subject matter, and toward the means 
by which the science is develop~d, another epoch-marking event ap-
pears in the organization of the Geological Society of America, by 
which investigation will inevitably be stimulated and knowledge ad-
vanced more rapidly than ever Defore; and in the same category must 
be placed the establishment of a national geologic periodical, the Ameri-
can Geologist. And the birth of State geologic surveys in Arkansas 
and Texas must also be mentioned. 
Many other notable steps have been taken with respect both to the 
means and the ends of geology; but even if there were none other these 
great strides would render the period 1887, 1888 memorable. 
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NECROLOGY. 
In another and more painful way the biennial period, and particu-
larly the year 1888, is memorable; for the mortality among geologists 
was unusual: 
JAMES C. BOOTH, one time State geologist of Delaw:1re, died at Philadelphia, March 
21, 1888, aged seventy-eight years. 
ALBERT D. HAGER, once an assistant on the geological survey of New Hampshire, 
died at Chicago, July 29, 1888. 
FERDINAND V. HAYDEN, geologist and explorer, long director of the U. S. Geolog-
ical and Geographical Survey of the Western Territories, died at Philadelphia, 
December 22, 1887, aged fifty-nine years. 
ROLAND DUER IRVING, professor of geology in the State University of Wisconsin, 
and geologist on the U.S. Geological Survey, died at Madison, May 30, 1888, aged 
forty-five years. 
HENRY CARVILL LEWIS, an active student of glacial phenomena on both sides of 
the Atlantic, .one time a geologist on the second geological survey of Pennsyl-
vania, died at Manchester, England, July 21, 1888, aged thirty-five years. 
AUGUSTUS R. MCCUTCHEN, since 1883 geologist and editing clerk of the State de-
partment of agriculture of Georgia, born October 31, 1836, died at Atla.nta, No-
vember 20, 1887, aged fifty-one years. 
AMos H. WORTHEN, long State geologist of Illinois, died at Warsaw, May 6, 1888, 
aged seventy-five years. 
CHARLES E. WRIGHT, State geologist of Michigan, died at Marquette, March 22, 
1888, aged forty-five years. 
NORTH AMERICAN PALEONTOLOGY FOR 1887 AND 1888. 
By HENRY S. WILLIAMS. 
INTRODUCTION. 
In writing this report some modifications from the plan heretofore 
adopted have been made. , The report attempts to consi<ler only such 
works as refer to the Paleontology of North America. It bas been . 
found impossible in the present state of the science to classify the lit-
erature on biological lines entirely, as is done in the excellent Annuaire 
Geologique of Oarez and Douville (22). I have consulted several re-
ports of a similar nature, from which I have ad.opted some suggestions. 
Among these are the previous reports of Mr. Marcou (156, 157), the 
geological record by Messrs. Whitaker and Dalton (277), by Messrs. 
Topley and Sherborn (244), Bulletin No. 44 of the U.S. Geological Sur-
vey, by N. H. Darton (60); Les Progres de la Geologie, by M. Margerie 
(158); the Annuaire Geologique of Carez an<l Douville (22), and the 
preceding volumes of the same work by Dr. Dagincourt (57); the Neues 
Jahrbuch of Messrs. Baur, Dames, antl Liebische (11). 
One fet1iture I have added which bas not been attempted by any of 
these publications so ... far as I have ascertained. I have quoted the names 
of new species and genera proposed in the various publications, and in 
each case have noted the page and, wherever illustrations have been 
given, the number of the plate and figure, in order that the report may · 
bring before working paleontologists a list of the new species which 
can be referred to when the original publications are not accessible. 
The reviews of the various publications have been necessarily brief, 
an<l are printed separately from the bibliographical list. The contents 
are arranged in the following order: 
General Pal eon to logy: 
Cambrian. 
Silurian, lower and upper. 
Devonian. 
General Paleontology-Continued. 
Carboniferous and Permian. 
Mesozoic. 
Cenozoic. 
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Special Paleontology: 
Invertebrates: 
Protozoa, Sponges, and Eo-
zoon. 
Corals. 
Crinoids. 
Molluscoida. 
Special P aleontology-Continued. 
Mollusca. 
Arthropoda. 
Vertebrates. 
Vegetal Paleontology. 
List of abbreviations. 
Bibliography. 
This arrangement has been found necessary because the publications, 
as before stated, are not capable of cla_ssification on purely biological 
lines. So long as it is necessary for the paleontologist to report upon all 
the collections obtained in the course of a reconnaissance, or duriag 
the year's work of a geological survey, as means of defiuing the strati-
graphical divisions of geology, fossils of all kinds are liable to be con-
sidered in the same treatise, and it is only where specialists take up the 
consideration of tb.e fossils in their biological grouping, that we have a 
literature differentiated in this way. Some works will be referred to 
tbe biological sections which are not thorough treatises from the biolog-
ical point of view., while others are placed in the geological sections be-
cause the treatment is confined to the fossils of one system or to the 
study of the characteristics of the fossils as they appear in some partic-
ular zone. 
THE CAMBRIAN. 
N. S. Shaler (236), and again in conjunction with August F. Foerste 
(237), has discussed the geology and the faun a of the Cam brain district 
of' North Attleborough and Bri tol County, Massachusetts. The fol-
lowing specie are described as new: 
Obolella f p. 27, pl. i, f. 2. 
Lamellibran ch , p. 2 , pl. i, f. 5. 
S tenotheca curvirostra, p. 30, pl. i, f. 8. 
Pleurotornaria (Raphistorna) a ttleborensis, p. 30, pl. ii , f.11. 
Hyo lithes quadricostatua, p. 31, pl. ii , f . 15. 
SaltereZla curcatus, p. 34, pl. i i, f. 22. 
Microdiscus belli-marginatufl, p. 35, pl. ii, f. 19. 
P arndoxides walcotti, p. 36, pl. ii, f.12. The anthor n.clds " Paradoxides tenellus, 
Billing , i in ize lik tbis p cie , but very di tinct. It is iutere t ing to 
find a Para.doxid s in tb l n llus Cambrian, since its occurrence t here 
diruioi b s the importa.uc of th Paradoxidcs Cambrian a a Paradoxides 
clivi ion.' 
P tychoparia 11wcro11atu8, p. 7, pl. ii, f . 21. 
Ptycltopari.a attlebor nsis p. :3 , pl. ii, f. 14. 
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presents an important revision of former views in regard to the order of 
succession of the Oam brian faunas of North America. The discovery 
of an unbroken section in Manuel's Brook, Conception Bay, Newfound-
land, extending from the Archrean Gneiss upward through the Olenellus 
and to the Paradoxides fauna, confirms the order for these faunas pre-
viously recognized in Sweden. The author announces the following 
revised classification of the Cambrian, showing this to be the true order 
of succession of the several terranes of the Cambrian in North America: 
(1) Lower Cambrian (Georgia, Prospect, Terra Nova terranes) with 
the Olenellus fauna; (2) Middle Cambrian (St. John, Avalan and Brain-
tree terranes) with the Paradoxides fauna; (3) Upper Cambrian (Pots- • 
dam, Knox, Tonto, Belle Isle, etc., terranes) with the Dicellocephalus or 
Olenellus fauna. This article is an abstract of remarks made by the 
author before the International Geological Congress in London, in the 
course of discussion on the Cambrian system, on September 18, 1888. 
R. P. Whitfield (298) records the discovery of fossils from the Birds-
eye limestone at Fort Cassin, Vermont, on the eastern shore of Lake 
Champlain. The paper is an extract from Bulletin No. 8, of the Ameri-
can Museum of Natural History, not yet published. 
C. Rominger (228) <lescribes as new species certain fossils from Mount 
Stephens, Northwest Territory of Canada, as follows: 
Ogygia klotzi, p. 12, pl. i, f. 1. 
Ogygiri senata, p. 13, pl. i, f. 2, ~a. 
Embolimus spinosa (gen. et sp. no..-.), p. 15, pl. i, f. 3. 
Embolimus rotundata, p. 16, p1. i, i. 4, 5. 
Oonocephalites cordillerre, p. 17, pl. i, f. 7. 
He also recognizes the forms Monocephalus salteri, Bill., Bathyurus, 
Agnostus, Obolella, and a Theca resembling T. primordialis, Hall. Ba-
tltyurus f, p. 18, pl. 1, f'. 8. A.gnostus ?, p. 18, pl. 1, f.1 (compare A.. integer, 
Barr). 
Mr. Walcot(j (264) criticises this paper, and Mr. Rominger replies to 
the criticism in the American Geologist, vol. 1, pp. 356-359. (See also 
note, Am. Geol., vol. 1, p. 61.) 
In the article by C. D. Walcott (264) an account is given of fossils 
derived from the same locality as that from which Mr. Rominger's fos-
sils came. Mr. Walcott compares the species with the Nevada fauna of 
the Cambrian, the order of sequence of which is already known, and 
from his comparison concludes that "the Mount Stevens fauna should 
be referred to about the horizlm of the upper portion of the Middle Cam-
brian fauna." (This determination is prior to Mr. Walcott's discov-
eries in1Newfoundland). (See 265.) Of the new genus and five new spe-
cies describc<l by Mr. Rominger, Mr. Walcott shows that the name Em-
bolimus is preoccupied by WeEtwood; that Embolimus spinosa, Romin-
ger, 1887, wa previou ly described as Olenoides spinosus by Walcott in 
1886, (Bull. U. S. Geol. Survey, No. 30, p. 184, pl. xxv, f. 6), and is 
therefore a synonym, and that Embolimus rotundata, Rominger, 1887, 
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is identical with his species Bathyuriscus Howelli of the same Bulletin 
(p. 216, pl. xxx, f. 2, 2a), and is also a synonym. The species Ole-
noides §pinosus was recognized previously as generically distinct from 
Olenoides, and Mr. Walcott therefore proposes (p. 168) the name Za-
canthoides (gen. nov.) tor this and congeneric species. By comparison 
of specimens he also found that Rominger's Ogygia. serrata is a synoym 
for Olenoides Nevadensis, Meek, and "that Oonocephalites Oordillerre 
Rom.= Ptychoparia Oordillerre Rom., sp., and Ogygia °I ? Klotzi Rom. 
are new to the previously known Cambrian fauna." 
W. B. Dwight (76, 77, 78) announces the discovery of the Olenellus 
fauna of the Cambrian in the Wappinger Valley limestone of Dutchess 
County, New York. 
Henry Hicks (106), in the Geological Magazine, reviews the recent 
work done by C. D. Walcott and G. F. Matthew in the study of the 
faunas of the Cambrian rocks of North America. 
Charles Lapworth (144) publishes evidence of the presence of the 
lower or Olenellus fauna in Shropshire, England, and gives tables of 
European series to parallel the American tables of the faunas of the 
Cambrian prepared by Mr. Walcott. 
G. F. Matthew has contributed a number of interesting papers in re-
gard to the Paleontology of the Cambrian ( 167, 160, 170, 171, 172, 173, 
174, 175). The subjects of the papers published in the American Jour-
nal of Science (171) and in the Canadian Record of Science ( 169) are 
apparently more fully discussed in the paper (167) which appears in the 
Transactions of the Royal Society of Canada for 1887. In these va-
rious papers the author discusses the discovery and the characters of a, 
large Trilobite which is described as new (in the Am. Jour. Sci., vol. 
xxxur, p. 389) under the name Paradoxides regina, from.Band Ic, St. 
Johu group, St. John, New Brunswick. This species is :figured of the 
natural ize in the Transactions of the Royal Society; a small cut illus-
trate it in the American Journal article. This is said to be the largest 
Paradoxid s at present known. Its size and that of other large Trilo-
bite are given in the Royal Society paper, and this one is estimated to be 
45 by 35 c ntim ters in length and width. The front part of the gla· 
bella i wanting in the pecimen. 
In th fir t part of thi article (173) the author gives rea ons for the 
opinion that th tra ·k ob erved in the olde t Cambrian rock of Swe-
d u, and cane y r. Otto Torell Arenicolites gigas, and aft rwards 
hang to P ammichnite gigas, which are also found in the Acadian 
r k , ar tr ck f gi ntic marine worm. 
In h latt r I r f thi. paper th author tabulate the Trilobite of 
th fir f th a. ic n rie : and incli ate their r h tion hip t 
h r an l h , g I !!i l 1 . i ti n and raug of e ch p cie . 'l'h ' 
ril it · r ·la ·ifi cl in t nr group ; the first Agno ·tu aud 1Jfiero-
:1 • ' , l vel · an l with , h th r, x · ecoml, Oonocoryphin< ,_ y le . 
antl ·it l n r h r tyclwpa,ridw and Ellipsocephalidw-tlrn 
PALEONTOLOGY. 265 
smaller forms with eyes; fourth, the Paradoxides. This table is found 
also in the Royal Society paper (167). 
In the pap~r (169) in the Canadian Record of Science the author dis-
cusses the cllaracters of .t-'tychoparidm and Ellipsocephalidm, which are . 
dwelt upon more at length in the paper, above referred to, in the Trans-
actions of the Royal Society. From the study of the head-shield of the. 
young of several genera, the author concludes that they have the fol-
lowing relative rank to each other, those which show tbe more primi-
tive features coming first, viz: (1) Ellipsocephalia, (2) Agraulos, (3) 
Liost'racus, ( 4) Ptychoparia, ( 5) Solenopleura. 
In the fuller paper in the Trausactions of the Royal Society (167) the 
author describes the following species: 
Paradoxides regina, p.119, pl. iii (nat. size). 
Ellipsocephalus, sp. f p. 129, pl. ii, f. 8 a-c. 
Agraulos (') Whitfieldianus, 1'· 130, pl. ii, f. 1 a-f. 
var. compressa, p. 131, pl. i, f. 1 g-i. 
Strenuella (1) Halliana, p. 132, pl. i, f. 2 a-m. 
Solenopleura Acadica, var. elongata., p. 159, pl. ii, f. 6. 
Plates i and ii illustrate series of young forms of the following· gen-
era: Agraulos, Liostracus, Ptychoparia, Solenopleura, and Ellipsocepha-
lus. 
The tabulation of the trilobites of the acadian is given as in the 
paper (173) above referred to, and the author separates Microdiscus from 
Agnostus, considering the former to be in advance, in degree of develop-
ment, of Agn(!lttus, to present more variations of form, and to possess 
a greater range of variability in the number of rings in the axis of the 
pygidium. Tho tllird and fourth groups show a cllange in the eye lobe; 
the fourth group completes this change earlier in its development than 
does the other. Tb.e granulated test is regarded as indicative of' the 
earlier species of Paradoxides. The author remarks upou the very great 
importantance of the early stages of Agraulos, Liostracus, and Soleno-
pleura, '' as showing the plastic condition of the organism in the initial 
metamorphoses. One has only to note in the series of embryonic and 
larval forms how different the embryos are from the adult; and yet to 
observe also how soon the generic and evbn the specific types become 
visible in the larval head shietd, to be satisfied that the main potentiality 
of development is in the embryo and the embryonic stages of the 
organism." 
The period 1887 and 1888 is notable for the accumulation and clear 
presentation of facts to show the impropriety of the retention in our 
geological nomenclature of the name "Taconic system" of Emmons. 
The discusion of the subject has been continued for half a century, 
and many of the able t geologists of the country have been engaged in 
it, etarting with Messr . Dewey, Eaton, and Emmons. It was origi-
nally proposed by Emmons as a &nbdivision including the rocks lying 
below the" Champlain Division" of the "New York system" and above 
the Primordial rocks. Messrs. H. D. Rogers, E. Hitchcock, Mather, 
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James Hall, Vanuxem, Hunt, Marcou-, Barrapde, and Logan were the 
chief disputants in the early part of the discussion, and in its later 
stages the more prominent participants were Dana, Billings, Hall, Hunt, 
Hitchcock, W. B. Dwight, Dale, Bishop, Ford, C. D. Walcott, with a 
number of other writers, who as advocates or opponents, have defended 
or opposed those more immediately engaged in the investigations. 
The original idea was the erection of a new system stratigraphically 
anterior to the then prominent" New York system" (1842), and at first 
fossils did not enter into the consideration, but the character and the 
stratigraphical position of the rocks were alone considered, the suppo-
sition being that the " Ta.conic system " was an unfossili ferous series 
of rocks lying above the Primordial, but below the fossiliferous Palroo-
zoic rocks. Early in the discussion fossils were discovered, which caused 
the'' Taconic system" to come into competition with the '' Cambrian 
system" of Sedgwick, but it was not until comparatively recently that 
the rocks of the so-called '' Taconic system" were known to contain 
fossils of the Lower Silurian or "Champlain Division " of the early 
New York geologists. The investigations of the last few years, mainly 
by the discovery of fossils, have conclusively shown that the rocks in-
cluded in the ,:Taconic system "of Emmons are stratigraphically partly 
anterior but in a large measure newer than the Potsdam sandstone,; 
that they are disturbed, metamorphosed, faulted, and do not constitute 
a continuous series of rocks, but several interrupted masses. Theim-
propriety of retaining the name bas been elucidated by the evidence of 
fossils, by sho'iYing that the rocks called "Taconic" by Emmons do not 
constitute a geological system, as the term is applied by geologists, in 
that they are made up of rocks belonging to several geological horizon , 
separated by breaks in the series, and that" the system" as conceived 
by Emmon is not pre-Pot dam, but contains some rocks as much abo,·c 
as others are below that horizon. Hence, if the term" Taconic system" 
were to be adopted, if u ed in the original sense, it would not be ap-
plicable to any other known serie of rock ; if modified to fit it to 
modern fact , it would not be applicable to the Taconic area. 
Although def nd l by trong advocate on the geological side, the 
t lement of the pro l m i due chiefly to palmontology, and the pro-
longed exten i n of th di pute ha re ulted from the absence of the 
pal ontologi al vi nee which ha come to light chiefly through the 
inv tigati n of 1 r . wight, ana, i ord, Bi hop, and Walcott. 
uring th r 1 7 and 1 th following papers of a more or 1 
al n 1 gi al n ir were writt n up n tbi ubject. Mr. J.P. Bi hop 
(l") h y fo .. i1 that the i ilif rou lime, tones occur-
iD" i C l , n he t r order of th Taconic lat) , 
r of th n<1. n i r b 1 
,J 2) i 
in h 1i 
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In the paper in the American Journal of Science (260) he describes 
the following new species characteristic of the fauna of the so-called 
" Taconic" of Emmons. 
Lingulella Gmnvillensis, p. 188, pl. i, f. 15-15c. 
Linnarssonia Taconica, p. 189, pl. i, f. 18-lSd. 
Orthis Saleme11sis, p. 190, pl. i, f. 17-17a. 
Hyolithellus niicans, var. rugosa, n. var., p. 191, pl. i, f. 10. 
Modiolopsis (n) prisca, p. 191, pl. i, f. 19. 
LeperdUia (I) derniatoides, p. 192, pl. i, f. 13-13a . 
.Aristozoe rotundata, p. 193, pl. i, f. 9. 
Microdiscus connexus, p. 194, pl. i, f. 4-4b. 
Olenoides Fordi, p. 195, pl. i, f. 5-5b. 
Solenopleum (1) tiiniida, p. 196, pl. i, f. 2-2a. 
Ptychoparia Fitchi, p. 197, pl. i, f. 6. 
Ptyclwparia (1) (subgeni"s ¥) clavata, p. 198, pl. i, f. 3. 
In the "Lower Taconic" (262) he records the discovery of Hyolithes, 
Nothozoe Vermontana, and Olenellus Asaphoides in the quartzites, and 
Maclurea, Murchisonia, and Raphistoma in the eastern limestone. 
Raphael Pumpelly (223) communicates a note on the fossils of Little-
ton, New Ilampshire. These fossils were reported by T. Nelson Dale, 
and were determined by C. D. Walcott and C. Rominger, by whom they 
were referred to the Niagara age, while Billings determined other fos-
sils, <lerived from the same formations by 0. H. Hitchcock, to be of 
Helder berg age. In a note in the American Journal, vol. xxxvr, p. 
255, it is stated that C. H. Hitchcock referred these fossils to the Ni-
agara group. (See Whitfield, Amer. Journ. Sci., vol. xxv, p. 369.) 
In 1888 Mr. Walcott (262) and Professor Dana (59) showed the im-
propriety of continuing the use of the name " Taconic system," and Mr. 
Marcou (154, 155) defended the usage of'' Taconic." In the meeting of 
the International Congress at London the facts regarding the discovery 
of fossils of the faunas of the Lower Silurian appeared as conclusive 
argumenta,gainsttherecognitionofthe "Taconic System,"and thetcrms 
"Cambrian,"" Lower Silurian," and" Upper Silurian" were accept_ed 
for the three lower systems of the Palreozoic. 
TIIE SILURIAN, LOWER AND UPPER. 
Henry M. Ami bas published several brief articles on the Paleontol-
ogy of the Paleozoic rocks in Canada (3, 4, 5, 6, 7, 8, 9). In vol. r of· 
the Ottawa Naturalist (3) the author refers to the occurrence of Siphono-
treta Scotica, Davidson, in association with a fauna of the Utica forma-
tion in a band of impure limestone on the banks of the Rideau River, 
near Ottawa. In the transactious of the Field Naturalists' Club (8) he 
gives further account of the Utica fossils from Rideau, and notes their 
position in the ection which he examined along Crichton street. Sev-
eral species are r 'corded as new to the locality, and two, marked as 
new specie , are r ferred to Arnbonychia and Metoptoma. In the article 
in the Canadian Record of Science (9) be discusses the fossils from the · 
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Utica formation at Point-a Pie. No new species are named, but a rep-
resentative of the genus Siphonotreta is described in detail and com-
pared with Siphonotreta Scotica of Davidson and S. micula, McCoy. 
T. W. Ed win Sowter (243) offers some notes on the Ohazy formation 
at Aylmer, Province of Quebec. He proposes the following new forms, 
giving brief descriptions, but no specific names: 
Murchisonia n. sp., p. 13. 
Euomphalus - sp. T p. 14. 
Pleurotoniaria n. sp., p. 14. 
Pleurotomaria (Scalites) n. sp., p. 14. 
Metoptonia n. sp., p. 14. 
S. W. Ford (88) comments upon certain fossils discovered in Quebec. 
The fossils were sent the author by A. R. O. Selwyn, director of the 
Canadian Survey, and the study of them indicates to the author a 
horizon equivalent to the "Levis" formation of the Canadian geolo-
gists. 
Charles Lapworth (143,145) gives an account of some Graptolites dis-
covered in Kicking Horse Pass, Manitoba, British Columbia, and on 
the south side of the St. Lawrence and on the north shore of the island 
of Orleans, and from near Quebec. 
A. F. Foerste has added considerably to the list of species from the 
Paleozoic of Ohio. In the paper (80) in the Bulletin of Denison Uui-
versity, vol. II (1887), the author has described the following species 
from the Clinton group of Ohio: 
A-cidaspis Ortoni, p. 90, pl. viii, f. 1 ( described and figured as Acidaspis, vol. 1, 
p. 101, pl. xiii, f. 23). 
Proetus detenninatus, p. 91, pl. viii, f. 2, 3, 3a (= Bathyurus vol. 1, p. 103, pl. 
xiv, f. 5.) 
Calyniene Vogdesi, p. 95, pl, viii, f. 12, 13, 14, 15, 16 ( = Calyrnene, vol. 1, p. 109, 
pl. xiii, f. 24). 
Pllac:ops pulchellus, p. 99, pl. viii, f. 4, 20, 21 (= Ario11ellus, vol. I, p. 114, pl. xiv, 
f. 3). 
Encrinurus Thresheri, p. 101, pl. viii, f. 26. 
Dictyonenia pertenue, p. 107, pl. viii, f. 27 a-b. 
Dictyoncmia scalarifonne, p. 10 , pl. viii, f. 28, 29. 
In Part III of the same bulletin (81) he describes the Bryozoa [Poly-
zoa] of the lint n group of Ohio; everal genera and species are :fig-
ur d and e cri d, and the following new species are named, described, 
fig r : { In hi nomenclature he has followe<l the classification of 
lrich.) 
Hemitrypa Ulrichi, p. 152, pl. xv, f. 2; pl. xvii, f. 2. 
Pachydictya ma iata, p. 162, pl. :-cv, f. ; pl. xvii, f. 8. 
Pachydictyc, bifurcata, v:ir. instabilia, p. 164, pl. xv, f. 10. 
Pachyd'dya t 1·aida, p. 1 pl. v, f. 11; pl. x.vii, f. 11. 
Pachydi tya obtaa, p. ir,;;, pl. xv, f. 12. 
Pra,opora J1ar11 11la1 p. liO, pl. xv, f. 1 • pl. xvii, f. 14. 
Monotry11 lla '{)lljl, 111, p. 17·, pl. x.vi, f. ; pl. xvii, f. 15, 
allop ra 111a91 op ra, p. 1 3, pl. xvi, f. 5 · pl. xvii, f. 16. 
allopo.ra hio u1ia1 p. 174, pl. xvi, f. 6; pl. xvii, f. 17. 
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In vol. nr, Part rr (1888), of the same bulletin he publishes (84) some 
notes on the Paleozoic fossils, and describes the following new species: 
Lichas Halli, p. 118, pl. xiii, f. 4. 
Enm·inurus Browningi, p. 122, pl. xiii, f. 7. 
Encrinu1·us Mitchelli, p. 124, pl. xiii, f. 2, 3, 20. 
Phacops serratits, p. 126, pl. xiii, f. 1. 
Cyatliophyllurn australa, p. 128, pl. xiii, f. 12, 13, 14. 
Cyathophyllurn patula, p. 129, pl. xiii, f. 9, 10, 11. 
Endophyllum-, p. 131, pl. xiii, f. 16, 17. 
U. P. and Joseph F. James contribute an article (130) in the Journal 
Cincinnati Society of Natural History, on the Monticuliporoid Corals 
of' the Cincinnati group, with a revision of the species. The work con-
sists principally Qf a critical re-arrangement · of' the species heretofore 
described, of which a great number have been described by E. 0. 
Ulrich. The authors attempt to make no new species, and the only new 
form described is Monticulipora hospitalis, var. neglecta (var. nov.}, vol. 
xr, p. 27, pl. i, f. 3. 
F. J. H. Merrill ( 179) reports tlle discovery of fossils in a limestone 
on the Green Pond Mountain of New Jersey, which he identifies as 
belonging to a Lower Helderberg fauua. Rocks of the Paleozoic (from 
Oneida to Hamil.ton) epochs are recognized. 
Fred. H. Newell (200a) describ~s the following new species of Ni-
agara Oephalopods from northern Indiana: 
Gomphoceras Wabashensis, pp. 470-473, 3 wood-cuts. 
Gomphoceras linearia, pp. 473-475, 2 wood-cuts. 
Gomphoceraa angustum, pp. 475-476: 1 wood-cut. 
Gomphoceraa projectum, pp. 476-478, 4 wood-cuts. 
H examel'oceraa delphicolitm, pp. 479-481, 4 wood-cuts. 
H exame1·oceras cacabiforrnia, pp. 481-483, 3 wood-cuts . 
.Ascoceras lndianensis, pp. 484-485, 4 wood-cuts. 
E. N. S. Ringueberg (~25) reports the following new species from the 
Niagara shales of western New York: 
Buthotrepia g1·egaria, p. 131, pl. vii, f. 1. 
Inocaulis anastomatica, p. 131, pl. vii, f. 2. 
Dendrocrinus celsus, p. 1:32, pl. vii, f. 3. 
Mariacrinua warreni, p. 133, pl. vii, f. 4. 
Orthis acutiloba, p. 134, pl. vii, f. 5. 
Hyolit[h]es subimbricatus, p.1:-l5, pl. vii, f. 7. 
Plumulites gracilissirnus, p. 136, pl. vii, f. 8. 
In another paper (226) the same author gives lists of the species rec-
ognized in the following zones, which he has studied. To these zones 
he applies the n~mes the Niagara Transition group, the Niagara shales, 
and the Homocrmus band. 
The following species are described and figured by George B. Simp-
son (240) in a paper entitled "Descriptions of new species of fossils from 
the Clinton, Lower Helclerberg, Chemung, and Waverly groups, found 
in the collections of the Geological Survey of Pennsylvania," which was 
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read at the meeting of the American P:iilosophical Society, December 
5, 1888. (Not published before January, 1889.-H. S. W.) 
Acervularia conirnunis. 
Aviculopecten requalata. 
Chonetes punctata. 
Cladopora redilineata. 
Cyrtina triplicata. 
Goniophora curvata. 
Leptodesma leiopteroides. 
Leptodesma parallela. 
Lyriopecten alternatus. 
Meristella incerta. 
Modiolopsis subrhomboidea. 
Modiomorpha rigidula. 
Nucnlu si11uosa. 
Nucula B'ltbfrigona. 
Orthis pennsylvanica. 
Orthis subcircula. 
Platyceras brevis. 
Platyceras dorsalis. 
Platyceras inrequalis. 
Platyceras 1nitell{f orrnis. 
Platyceras st,riata. 
Platyceras varians. 
Ptychopteria obsoleta. 
Rhynchonella (Stenocisma) lwvis. 
Rhynchonella medialis. 
Rhynohonella striata. 
Syringothyris ang·ulata. 
Syringothyris randalli. 
Tellinornya ( Palaeoneilo) cu11eata. 
Tellinornya ( Palaeoneilo) diminuens. 
THE DEVONI.A.N. 
Robert Bell (15) in his Report G of the Annual Report of the Geo-
logical Survey of Canada for 1886, notes the occurrence of fossiliferous 
limestones in the valley of the At-ta-wa-pish-kat and Albany Rivers. 
These fossils were submitted to Prof. J. F. Whiteaves, the paleontolo-
gist of the Survey, who identified them as indicating Devonian faunas 
(pp. 27, G-33, G). The species reported are mainly corals and bracbio-
pods; Mr. Whiteaves thinks them of a Lower Devonian horizon. No 
new species are defined. 
S. Calvin (21) records the fact of the appearance of a coral-bearing 
zone intercalated between two brachiopod zones in the Ilamilton rocks 
in we tern Ontario, and remark~ upon the different form assumed by 
the pirifera mucronata of the first and third zones. The same author 
(20) de cribe a new genus and pecies of tubicolar Annelida from the 
Ilamilton period, Roberts's Ferry, Iowa; these are Streptindites (gen. 
nov.), p. 27, and S. acervularice (sp. nov.), p. 27. No illustrations are 
given. 
J.M. Clarke (28) gives an account of the Annelid teeth from the De-
vonian of Ontario County, New York. Twenty-nine specimens of the e 
t th ar figured, w nty-two of which expre varieties of form ap-
p ring in th Black bale of N aple , and are regarded as varieties 
of th :f rm rib d y inde uml r the name of Polygnathits dubius. 
h th r £ rm are re:£ rre<l. to tlrn g nera .ArabelUtes, Prioniodus, 
CEn nites, and Ennicite . Tb e form have heretofore generally gone 
un r th n me of " ,ono o t . ' 
J m 11 ( 7) a d an tber lume to the valuable contribution 
th nt l g f rk tate. Thi olume (VI) contain th 
[ lyz ] fr m the L wer elderb rg, Upper 1-
il Th r ar de ri ed one huudr d and 
th l rg, n hundr d and fifty-four 
l u<lr •<land twenty-one from the 
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Hamilton, of which all but :fifty-five species are illustrated. Many of 
them have been described or :figured, or both, in either the twenty-sixth, 
or the thirty-second, report of the State Museum of Natural History, 
or in the reports of the State geologist for 1882 and for 1884, and the 
following new genera, subgenera, species, and varieties are described : 
Ptychonema, n. s. g., p. xiv. 
Bact1·opora, n. g., p. xv. 
Callotrypa, n. s. g., p. xvi. 
Crelocaulis, n. s. g., p. xvi. 
Favicella, n. g., p. xviii. 
Coscinella, n. g., p. xix. 
Ceramella, n. g., p. xix. 
Stictoporina, n. s. g., p. xx. 
Thamnotrypa, n. g., p. xxi. 
Ptychonema, n. g., p. 14. 
Gen us Trematopora. 
Orthopom, n. s. g., p.16. 
Genus Callopora. 
Crelocaulis, n. s. g., p. 23. 
Callopora ( Crelocaulis) 1nediopora, p. 23, pl. xiv, f. 18; pl. xxiii, f. 11-13. 
Callotrypa, n. s. g., p. 24. 
Callopora ( Callotrypa) stl'iata, p. 26, pl. xi, f. 38-41; pl. xxiii, f. 13, 14. 
Fisfalipora triloba, p. 29. 
Lichenalia Bel'ialis, p. 32, pl. xiii, f. 17, 18; pl. xv, f. 6. 
PalescharaT tenuis, p. 36. 
Stictopora obsoleta, p. 37, pl. xxiii a, f. 22. 
Stictopora granatula, p. 38, pl. xi, f. 16; pl. xxiii a, f. 17. 
Fenestella Noe, p. 47, pl. xiii, f. 19-22. 
Fenestella Spio, p. 47, pl. xix, f. 16. 
Fenestella (Hernitrypa) biserialis, var. exilis, n. var., p. 57, pl. xxii, f.14, 15. 
Fenestella (Polypora) stricta, p. 59, pl. xix, f.1, 2. 
Fenestella (Polypora) obliqua, p. 64, pl. xviii, f. 8, 9. 
Fenestella ad01·nata, p. 66, pl. xxii, f. 7, 8. 
Monotrypa 7 spinosula, p. 67, pl. xvi, f. 25. 
Paleschara concentrica; p. 67, pl. xvi, f. 24. 
Tharnnotrypa, n. g., p.101. · 
Fenestella verrucosa, p. 110, pl. xlii, f.11; pl. xlvi, f. 22, 24. 
Fenestella, biseriata, p. 113, pl. xlii, f. 16-18. 
Fenestella proceritas, p. 115, pl. xlvi, f. 32, 35, 36. 
Fenestella tuberculata, p. 116, pl. xlvi, f. 25, 26, 33, 34. 
Fenestella clathrata, p. 117. 
Fenestella ( Unitrypa) acaulis, var. inclinis, n. var., p.132. 
Fenestella ( Unitrypa) projecta, p. 132. 
Fe11estella ( Unitrypa) transversa, p.132. 
Fenestella ( Unitrypa) nan a, p.133. 
Fenestella ( Unitrypa) ficticius, p. 137, pl. lii, f.11-15. 
Fenestella ( Unitrypa) acclivis, p. 138, pl. lii, f. 16-23. 
Fenestella ( Unitrypa 'l) consimilis, p. 142, pl. liv, f. 7-9. 
Loculipora, Rominger MS. (gen. nov. ), p. 144. 
Fen&1tella (Loculipora) circumstata, p.144, pl. liv, f. 22-25. 
Fenestella (Bemitrypa) biordo, p. 149. 
Fenestella (Polypora) carinella, p. 151, pl. xlii, f. 1, 2. 
Fenestella (Polypora) rustica, p. 169, pl. xliii1 f. 10-13, 
Fenestella (Ptiloporella) inequalis, p. 171. 
-
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Genus Fenestella (Ptiloporina) conica, p. 172, pl. xliii, f. 2-4. 
Fenestella (Ptiloporina) pinnati, p. 172, pl. xliii, f. 5, 6. 
Fenestella (Ptiloporina) disparilis, p. 173, pl. xliii, f. 7, 8. 
Fenestella (Ptiloporina) sinisfrialis, p. 174, pl. xliii, f. 9. 
Trematopora (Trematella) nodosa, p. 176. 
Trematopora ( Orthopora) h exagona, p. 178, pl. 1 v, f. 8 ; pl. I vi, f. 6. 
Trematopom (Orthopora) recticulata, p. 179, pl. lv, f. 8; pl. lvi, f. 5. 
Trernatopora (Ortlwpora) ca1·i11ati, p. 179, pl. lv, f. 2; pl. lvi, f. 3. 
Treniatopora ( Orthopora) lineata, p. 181, pl. lv, f. 3-6; pl. lvi, f. 10. 
Trernatopora ( Orthopora) elongata, p. U,3, pl. lv, f. 11; pl. lvi, f. 15. 
Trernatopora ( Orthiopora) ornata, p. 184, pl. lv, f. 1 ; pl. l vi, f. 4. 
Trernatopora ( Orthopora) imrnersa, p. 185, pl. lvi, f. 11. 
Treinatopora ( Orthopora) interplana, p. 186, pl. lvi, f. 12. 
Trematopora ( Orthopora) granifera, p. 186. 
Acanthoclema 8ulcaturn, p. 192, pl. lv, f. 7; pl. lvi, f. 7. 
Bactropora (gen. nov. ), p. 193. 
Bactropora cu1·vata, p. 194, pl. lxvi, f. 14-16. 
Lichenalia subtrigonia, p. 196. 
Liohenalia distans, p. 197. 
Lichenalia 1,esioulata, p. 198, pl. lvii, f. 14-19; pl. lix, f. 1, 14. 
Lichenalia ramosa, p. 199. 
Lichenalia conuta, p. 203. 
Liohenalia confnsa, p. 204. 
Liohenalia bullata, p. 205, pl. lvii, f. 12, 13. 
Lichenalia operculata, p. 205. 
Lichenalia posfalosa, p. 206. 
Lichenalia tessellata, p. 207. 
Fistulipora unilinea, p. ~17, pl. lvii, f. 1, 2, 5. 
Fistulipora interaspera, p. 218. 
Fistulipora involvens, p. 221, pl. lix, f. 2. 
Fistulipora trif aria, p. 222. 
Favicella (gen. nov.), p. 234. 
Cosciniurn striatiim, p. 238, pl. lxiv, f. 13-16. 
Coscinella (gen. nov. ), p. 239. 
Coscinella elegantula, p. 239, pl. lxiv, f. 9-12. 
Ceramella (gen. nov.), p. 240. 
Ceramella scidacea, p. 240, pl. lxiv, f. 5-8. 
Stictopora trilineata, p. 243, pl. lxi, f. 26, 27. 
Stictopora rectilinea, p. 245, pl. lx:iii, f. 23. 
Stiotopora tumulosa, p. 246, pl. lxi, f. 18--22. 
Stictopora stria ta, p. 246, pl. lxili, f. 22. 
Stictopora ovata, p. 248, pl. lxiii, f. 24. 
Stictopora lirnata, p. 250, pl. lxi, f. 14-16. 
Stictopora angularis, p. ::!5:.l, pl. lxi, f. 23. 
Stictopora recta, p. 253. 
Stictopora bifurcata, p. 254, pl. lxiii, f. 17. 
Stictopora lobata, p. 256. 
Stictopora divergen8, p. 257, pl. lxiii, f. 1 , 19. 
Stictopora recubans, p. 260, pl. lxiii, f. 20, 21. 
Priame>pora lata, p. 266. 
tictoporina, n. .-g., p. 260. 
Ptilodictya parallela, p. 270, pl. lxi, f. 7, 8. 
Ptilodi.otya pluntea, p. 271, pl. lxi, f. 9-12. 
Ptiwdictya retif<>rmis, p. 272, pl. lxi, f. 12. 
Ptil<>pora infrequ ns, p. , pl. lxvi, f. 26-29. 
Ol-Onopo,ra fasciculata, p. 9, pl. !.xvi, f. 1, 2. 
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A valuable synopsis of the genera, occupying sixteen pages, has been 
prepared by Charles E. Beecher. The original drawings were all made 
by George B. Simpson, whose name appears on the title-page, and the 
author says (p.10) that "credit is due him for the preparation of a large 
part of the specific descriptions." 
Prof. Charles Barrois (10) presents a review of the above .volume in 
the ''Anuales" of the "Societe Geologique du Nord." 
James Hall (98) published in 1888 another valuable contribution to 
the paleontology of New York State. Although many of the species 
figured have been described before, the new descriptions and diagnoses 
of the species, and better illustrations than have ever appeared before, 
will be of great value to the student of paleontology. . One hundred 
and forty-four species of Crustacea are described and illustrated, ninety-
seven of them Trilobites, the whole included under twenty-eight genera . 
. The author acknowledges the assistance of Mr. John M. Clarke "in the 
preparation of the matter for the press and in the critical study of the 
material." A useful synopsis of genera, occupying forty-four pages, pre-
cedes the descriptive part of the work. The following new forms are 
described: 
Genus Dalmanites: 
Subgenus Hausmannia, n. s.-g., p. xxxi. 
Genus Lichas: 
Coronura, n. s.-g., p. xxxii. 
Corycephalus, n. s.-g., p. xxx:iv. 
Subgenus Ceratolichas, n. s.-g. p. xl. 
Genus Mesothyra, nov. gen., p. lvi, pl. xxxii. 
Genus Rhinocaris, nov. gen., p. lviii. 
Genus Schizodiscus, nov. gen., p. lxii. 
Genus Protobalanus, nov. gen., p. lxii. 
Genus Strobilepis, nov. gen., p. !xiii. 
Bronteus Tullius, p. 12, pl. viii, f. 34-36. 
Phacops cristata, var.pipa, n. var., p. 18, pl. viiia, f. 5-18. 
Hausmannia, n. 8.-g., p. 28. 
Dalmanites (Hausmannia) concinnus, var. serrula, n. var., p. 30, pl. xia, f. 12. 
Dalnianites (Hausmannia)phacoptyx, p. 31, pl. xia, f. 23-26. 
Coronura, n. s.-g., p. 33. 
Dalmanites ( Cryphreus) comis, p. 41, pl. xvia, f. 1. 
Dalmanites ( Cryphreus) Barrisi, p. 481 pl. xvia, f. 18. 
Corycephalus, n. s.-g., p. 55. 
Dalmanites ( Co1·ycephalus) pygmaeus, p. 56, pl. xi, f. 5-8. 
Dalmanites anchiops, var. sobrinus, n. var., p. 62, pl. ix, f. 11 . 
..tl.cidaspis callicera, p. 69, pl. xvib, f.1-13 . 
..tl.cidaspis Rorningeri, p. 71, pl. xvib, f. 15-18 . 
..tl.cisdaspiB, sp., p. 71, pl. xvib, f. 14. 
Lich as ( Conolichas) hispidus, p. 77, pl. xixa, f. 14, 17, 18. 
Lichas (Hoplolichas) hylams, p. 81, pl. xixb, f. 1, 2. 
Lichas (A.rges) contusus, p. 83, pl. xixb, f. 3-6. 
Oeratolichas, n. s.-g., p. 84. 
Lichas ( Ceratolichas) gryps, p. 84, pl. xixb, f. 7-13. 
Lichas ( Ceratolichas) dracon, p. 85, pl. xixb, f. 14-17. 
B. Mis. 142-18 
274 RECORD OF SCIENCE FOR 1887 AND 1888. 
Lichas (Dicranogmus) ptyonurus, p. 86, pl. xixb, f.19-21. 
Proetus, sp. T p. 94, pl. xxii, f. 5, 6. 
Proetus curvimarginatus, p. 94, pl. xxii, f. 13-19. 
Proetus latimarginatus, p. 97, pl. xxii, f. 7-12. 
Proetus folliceps, p. 101, pl. xxiii, f. 3-8. 
Proetus microgernma, p. 109, pl. xxii, f. 33, 34. 
Proiitus stenopyge, p. 110, pl. xxii, f. 27. 
Proetus o·vifrons, p. 110, pl. xxii, f. 31, 32. 
Proeti1s delphinulus, p. 111, pl. xxiii, f. 1, 2; pl. xxv, f. 6. 
Proetus turnidus, p. 113, pl. x.xiii, f. 9. 
Proetusjejunus, p.124, pl. xxv, f. 7. 
Proetus Nevadre: p. 129, pl. xxiii, f.19. 
Phaethonides arenicolus, p. 134, pl. xxv, f. 12, 13. 
Phaethonides varicella, p. 135, pl. xxiv, f, 29-31. 
Phaethonides gemmreus, p. 136, pl. xxiv, f. 32-36. 
Phaetlwnides cyclurus, p. 137, pl. xxiv, f. 26-28; pl. xxv, f: 11. 
Cyphaspis stPphanophora, p. 142, pl. xxiv, f. 2-6. 
Cyphaspis diaderna, p. 144, pl. xxiv, f. 13. 
Cyphaspis hybrida, p. 144, pl. xxiv, f. 14. 
Cyphaspis ornata, var. baccata, 11. var., p. 146, pl. xxiv, f. 22, 23, 
Cyphaspis·craspedota, p. 148, pl. xxiv, f.15-20. 
Cyphaspis crelebs, p. 151, pl. xxiv, f.1. 
Echinocaris condylepis, p. 173, pl. xxix, f. 14-17. 
Elymocaris capsella, p. 181, pl. xxxi, f. 4. 
Mesothyra, n. g., p. 187. 
Mesothyra spumma, p. 193, pl. xxxii, f. B, 9; pl. xxxiv, f. 2. 
Mesothyra (Dithyrocaris T) Veneris, p. 193, pl. :xxxiii, f. 3 . 
.Rhinocaris, n. g. (J.M. C.), p. lviii . 
.Rhinocaris columbina, p. 195, pl. xx.xi, f. 16-21. 
Rhinocaris scaplwptera, p. 197, pl. xxxi, f. 22, 23. 
Schizodiscus, n. g. (J.M. C.), p. 207. 
Schizodiscus capsa, p. 207, pl. xxxv, f. 1-9. 
Protobalanus, n. g. (R. P. Whitfield), p. 209. 
Protobalanus Hamiltonensis, p. ~09, pl. xxxvi, f. 23. 
Palawcrusia, n. g. (J.M. C.), p. 210. 
Palreocrusia Devonica, p. 210, pl. xxxvi, f. 24-26. 
S,trobilepis, n. g. (J.M. C. ), p. 212. 
Strvbilepis spinige1·a, p. 212, pl. xxxvi, f. 20-22. 
Tur,·ile1JaB jf.exuosus, p. 215, pl. xxxvi, f. 1. 
Ttirrilepas cancellatus, p. 216, pl. xxxvi, f. 2. 
Turrilepas squama, p. 217, pl. xxxvi, f. 5-8. 
Turrilepas nitid1ilus, p. 218, pl. xxxvi, f. 4. 
Turrilepas foliatus, p. 21 , pl. xxxvi, f. 15. 
Turril :ZJaB tener, p. 219, pl. xxxvi, f. 9-14. 
A supplement (99) to vol. v, pt. ii, y the same author, this publica-
ti n is uud up with v lume vn (9 ) ; it contains de ·cription and 
illu trati u of t r p da, phalopoda, and Annelida. A valuable 
har ct r · f Oornulites and other tubercolar Anu lida 
2 he d .·cription of the ephalopoda (pp. 25 to 
ch r, aIHl are .here publish d f, r the fir ' t tim , 
r illu rating them w r pr vi u ly pn Ii ll d 
h Fifth An ual Report of t State Ge logi t in 
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1886. The following new genera, species, and varieties appear in this 
volume: 
Tentaculites Niaga1·ensis (Hall), var. Cumberlandim, n. var., p. 5, pl. cxiv, f. 3-6. 
Tentactdites acula, p. 6, pl. cxiv, f. 15-17. 
Tentaculites Dexithea, p. 6, pl. cxiv, f. 18, 19. 
Hyolithes heros, p. 7, pl. cxiv, f. 24-27. 
Styliola spica, p. 7, pl. cxiv, f. 28. 
Coleolus Herze1·i, p. 7, pl. cxiv, f. 29. 
Pharetrella, nov. gen., p. 7. 
Pharetrella teneb1·osa, p. 7, pl. cxiv, f. 30, 31. 
C01·nulites imrnatu1·us, p. 18, pl. cxv, f. 40. 
C01·nulites, sp. T, p. 19, pl. cxvi, f. 24, 25. 
Corniilites chrysalis, p. 20, pl. cxvi, f. 26-28. 
Cornulites cingulatus, p. 20, pl. cxvi, f. 29. 
Cornulites fribulis, p. 20, pl. cxvi, f. 30. 
James Hall (95) publishes in the Sixth Annual Report of the State 
Geologist descriptions ofFenesteilidre of the Hamilton group. Eighteen 
species were previously described, but not figured, in the Thirty-sixth 
Annual Report of the New York State Museum, 1884, and are here re-
described aud figured . Two new species from the Hamilton are de-
scribed, one of which is figured ; two new species are from the Waverly 
of Ohio; the new species are as follows: 
Fenestella albicla., p. 48, pl. vii, f. 1-7, Waverly group, Richfield, Summit County, 
Ohio. 
Fenestella hemicycla, p. 55, pl. vii, f. 12-16, Darien, New York, and West Will-
iams, Canada. 
Fenestella aperta,, p. 58, pl. iv, f. 1-5, Waverly group, Richfield, Ohio. 
Fenestella spissa, p. 59 (no figure), Hamilton, West Bloomfield, New York. 
Samuel G. Williams (304) contributes a paper with the title "The 
Tully limr.stone, its clistribution and its known fossils." The aut,hor 
offers a list of over a hundred species, the majority of which are com-
mon in. the Hamilton shales immediately below the Tully limestone. 
The indefinite notion the author has of the limits of the Tully limestone 
is shown by his statement on page 20, that the estimate of the thick-
ness varies "according as one includes or excludes the impure mixed · 
top and bottom portions." This easily explains the length of the list 
of " known " Tul1y species. The transition from the richly fossiliferous 
fauna of the upper layers of the Hamilton to the comparatively barren 
Tully limestone is so sharp that it is not safe to include even the species 
found in the shale adhering to the bottom of the heavy blocks as 
" known fossils" of the Tully fauna. 
C. S. Prosser (222) read an interesting paper before the American 
Association for the Ad van cement of Science on the Upper Hamilton of 
Chenango and Otsego Counties; the order and composition of the fau-
nas of these rocks have been carefully studied by the author. 
Charle R. Keyes (135) describes the following two · new fossils from 
the Devonion of Iowa : 
Conocardiurn altwni, p. 26, pl. xii, f. 4a, 4b, Iowa City, Iowa. 
Oyrtoceras opimU1n1 p. 26, pl. xii, f. 51 Johnson County, Iowa. 
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Clement L. Webster (272-276) bas communicated several papers on 
the Paleontology of the Devonian rocks of Northern Iowa. Unfortu -
nately be has named and published descriptions of several supposed new 
species. Among the species reported (276) as'' known to occur in the 
Rockford shale an<l the· rocks a, re·w feet below" are Spirifera disjunota 
Sow. and Rhynohonella venustula, Hall. Having never before heard of 
the occurrence of these species in the Devonian of the interior, tlie 
writer requested a loan of the specimens so named; the author kindly 
sent specimens for examination of the former, which proved to be 110t 
SpirY'era disjunota, but the form which appears to be known in Iowa 
under the name Spirifera Parryanct, Hall, a form quite distinct from Sp. 
disjunota, although associated with it in some beds in New York. This 
casts doubt upon the other identifications. The specific names pub-
lished by the author with descriptions, but without illustrations, are as 
follows (all from the Rockford !:!hales of Iowa, and all in the American 
Naturalist, vol. xxn) : 
Rhyncltonella subacuminala, p. 1015. 
Athyris minutissima, p. 1015. 
Paracyclas vaHclalinea, p. 1016. 
Platystoma mirus, p. 1016. 
Platystorna pervet11s, p. 1016. 
Naticopsis rarus, p. 1016. 
Turbo slrigillata., p. 1016. 
Turbo(?) incertus, p. 1017. 
IIolopea tenuicarinata, p. 1017. 
Cyclonema brevilineata, p. 1017. 
Cyclonema suborenula, p. 1018. 
S11i?'ifera substrigosa, p. 1101. 
.:1trypa llystrix, var. elongata, o. var., p. 1104. 
Lltrypa hystrix, var. 11lanosulcata, n. var., p. 1104. 
J. F. Whiteaves (291) gives a list of the fossils from tbe Hamilton for-
mation of Ontario, and describes the followiug new species: 
Homocrinus craBsus, p. 95, pl. 12, f. 2. 
Dolatocrinus Ca11adensis, p. 99, pl. 12, f. 3, 3a, 3b, and 3c. 
PentremitideafiloBa, p. 104, pl. 14, f. 1, la, lb. 
Lingula ThecljordensiB, p. 111, pl: 15, f. 1. 
Spirifi ra subdecussata, p. 114, pl. 15, f. 3, 3a. 
Platyostorna plicatum, p. 118, pl. lG, f. 6. 
H. S. William (301) present a paper in which the various types of 
the Devonian y tern in North America are classified and defined. Thi 
paper was read at the New York meeting of the American Association 
f r the clvancement of Science, Augu ·t, 1887, an<l is a part of tho" Re· 
p rt n the pper aleozoic ( evonic)," publi bed by the American 
of the Internati nal Oongre s of Geologist , and pre ented 
on ' i n i S t mber, 1888. The author how that tbe 
h , ... ni, n y tern p nt at lea t four types of trati-
gra bi ·al or 1 r nd · m o iti n, and tba tlrn paleontological hi ·tory 
1 in h fi r r a i di inct, oth in the ompo ition f tb 
n l in th ir u ivi ion into parate temporary 
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faunas; that m different regions the same order of sequence of genera 
and species in general takes place, but that for the Devonian system, 
at least, the stratigraphical lines of demarkation separating one tem-
porary fauna from the next, are comparatively local and not uniform for 
different regions of America. 
The same author (302) gives an extended discussion, in Bulletin No. 41 
of the U. S. Geological Survey, of tbe fossil faunas of the Upper De-
vonian of western New York. This paper is not merely a list of the 
species of the Upper Devonian, but the author attempts to ascertain, 
by a comparative study of the species and of the faun·as of the succes-
sive geological stages, the laws of variation or modification a:ffecting 
the species and faunas in their passage upward through the series and 
in their relations to geographical distribution. Few new species are 
described, but frequent reference is made to the modifications expressed 
in the characters of species as they are traced upwards in the rocks 
(historically), and from region to region during the same stage (geo-
graphically). These variations are also expressed by the separate tab-
ulation of the species forming the fauna of each fossiliferous zone. The 
following new forms are described and figured : 
Dipterus Nelsoni, Newberry, MS., p_-62, pl. iii, f.1. 
Dipterus (?) lamis, Newberry, MS., p. 63, pl. iii, f. 2. 
Pterinopecten (?) Atticus, p. 35, pl. iii, f. 10, 11. 
Ptychopteria (f) mesocostalid, p. 35, pl. iii, f. 9. 
Lunulicardiurn lrnis, p. 39., pl. iii, f. 6, 8. 
Aptychus ( of Goniatites ), p. 35, pl. iii, f. 3, 4. 
Lucina Wyorningensis, p. 44, pl. iii, f. 13. 
Lucina Varysburgia, p. 44, pl. iii, f. 14 . 
.Arenicolites duplex, p. 46, pl. iv, f. 9. 
Ryhnchonella Allegania, p. 87, 88, pl. iv, f.1-8. 
The name Spiraxis proposed by Professor Newb~rry (Ann. N. Y. Acad. 
Sc., vol. nr, 1885, pp. 217-220, pl. XVIfI,} for a peculiar screw-like fossil 
occurring in the sandy deposits of the Upper Devonian, was observed 
to be preoccupied by 0. B. Adams, 1850, for a genus of Gasteropoda, 
and the author of the above paper (302) having occasion to record the 
occurrence of two species of the genus in the Wolf Creek conglomerate, 
proposes the name Prospiraxis as a substitute (p. 86) for the generic 
name of these peculiar fossils. 
THE CARBONIFEROUS AND PERMIAN. 
Charles S. Beachler (13, 14) contributes two short papers on the Lower 
Carboniferous beds of Crawfordsville, Ind.; nothing of particular palru-
ontological foterest is communicated. 
E.W. Claypole (33) offers a few notes on the discovery of specimens 
of Dadoxylon and other genera. of fossil wood in the Carboniferous rocks 
of Ohio. 
C. L. Ilerrick (105) contributes a number of parts of a continuous 
article illustrating the palreontology of Licking County, Ohio. These 
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are published in the Bulletin of the Denison Uuiversity Laboratory of 
Science, and consist of descriptions of the geology, outcrops, structure, 
etc., of the Waverly rocks of Licking County, and descriptions with 
figures of the forms of fossils discovered in tbe rocks. He has collected 
a valuable series of the Waverly fossils which the illustrations help to 
make familiar to scientists. He has described a large number of 
new species, and an examination of the descriptions and figures leads 
one to think that many of them might better have been called· varieties 
of already described forms, or left without specific names until more 
perfect specimens were discovered and fuller comparisons made with 
already described species. The following are the new species described 
in volume n, 1887: 
Bellerophon (sub-cordijormis), p. 18, pl. ii, f. 7, a, b, c. 
Entoliurn attenuaturn, p. 24, pl. i, f. 11 . 
.Aviculope9ten scalaris, p. 26, pl. i, f. 8 . 
.Aviculopecten sorer, p. 27, pl. i, f. 7, pl. rn, f. 16. 
Crenipeclen Foerstii, p. 28, pl. iii, f. 9, 9a. 
Solenomya (') rneekiana, p. 30, pl. iv, f. 9. 
Solenomya subradiata, p. 30, pl. iii, f. 8. 
Gervillia (T) ohioense, p. 36, pl. iv, f. 13, pl. iii, f. 12. 
Schizodus ajfi11is ('), p. 41, pl. iv, f. 22, 22a. 
Schizodus sub-circularis, p. 41, pl. iv, f. 24. 
Schizodus (T) spellmani, p. 42, pl. iii, f. 14. 
Lingula tighti, p. 43, pl. iv, f. 5. 
Stricklanclinia (T) subquadrata, p. 49, pl. i, f. 14, 14a. 
Phillipsia trinucleata, p. 64. 
And in the list of additional fossils from the coal measures at Flint 
Ridge, Pleurophorus immaturus (sp. ~ n.) is briefly described, p. 145, 
and figured (pl. xiv, fig. 17). 
In volume rn, 1888, the following from the sub-Carboniferous and 
Waverly are described: 
Nautilus (T) bi6Ulcatus, p. 20, pl. "xi, f. 16. 
Phillipsia prrecursor, p. 29, pl. xii, f. 1. 
Chonetes t1imidus, p. 36, pl. ii, f. 21. 
Orthis Jlanuxemi, Hall, var. pulchellus, var. n., p. 38, pl. v, f. 9 (T=var. of 
Michelina.). 
Spirife:r winchelli, p. 46, pl. v, f. 28, pl. ii, f. 16. 
Spiraferina depressa, sp. n. 7 p. 47, pl. x, f. 3. 
Avfoulopecten perelon9atus, p. 50. 
Aviculopecten (granvillensis, sp. n. ), p. Gu, pl. x, f. 8, pl. xii, f. 11 • 
..dviculopecten cooperi, p. 51, pl. xii, f. 16, 17. 
Crenipecten sub-cordiformis, p. 53, pl. vii, f. 4, 5. 
Ct'enipecten Benilis, p. 54, pl. iii, f. l. 
.d iculopecten (Lyriopecten ) cancellatus, p. 54, pl. xii, f. 7. 
Linatulina (T) ohioensi.8, p. 55, pl. ii, f. 20, pl. iii, f. 10. 
Strcblopteria media, p. 56, pl. iii, f. , 9. 
Streblopteria squama, p. 57, pl. vii, f. 14. 
Strebl-Opt ria gracili8, p. 57, pl. vii, f. 12. 
Ptcrinopect n arinif, us, p. 5 , pl. :xii, f. , o, 42. 
Pteronites (L ptodCJJma) f obliquus, p. :- , pl. vii, f. 7; pl. iv, f. 20. 
Lept-0dama (f) scutella, p. 5 , pl. iv, f. 16. 
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Posidonornya (Streblopteria) fragilis, p. 59, pl. vi, f. 1. 
Prornacra (¥) truncatus, p. 60, pl. iii, f. 30. 
Leiopteria ortoni, p. 60, pl. vii, f. 1. 
Leiopteria halli, p. 61, pl. vii, f. 31. 
Leioptm·ia, sp., p. 6~, pl. iii, f. 6. 
Modiola waverliensis, p. 63, pl. i, f. 9; pl. iv, f. 10; pl. vii, f. 29. 
Schizodus newa1·kensis, p. 64, pl. x, f. 1. 
Schizodus chernungensis var. (¥) mqualis, H., p. 64, pl. i, f. 25; pl. ix, f. 20. 
Sanguinolites ( Goniophora) senilis, p. 66, pl. ix, f. 28. 
Allorisma coope1·i, p. 72, pl. vi, f. 10. 
A.llorisma convexa, p. 74, pl. xii, f. 27. 
Macrodon (¥) triangnla1·is, p. 74, pl. viii, f. 8. · 
Nuculana (Leda) spatulata, p. 79, pl. ix, f. 11 (12 ¥);pl.vii, f. 35. 
Nuculana (Leda) similis, p. 78, pl. iv, f. 15. 
Palmoneilo ellipticus, p. 80. Three varieties. 
Arca ornata, p. 83, pl. ix, f. 18. 
Goniodon, gen. nov., p. 84. G. ohioensis, p. 84, pl. xii, f. 23, 24, 25. 
Plenrotoma1·ia ( Cyclomena f) strigillata, p. 86, pl. i, f. 10; pl. ii, f. 25. 
Natiscopsis (¥), sp. n., p. 87, pl. xii, f. 37. 
Bellerophon, sp., C') p. 90, pl. xii, f. 36. 
Dentalimn granvillensis, p. 92. 
Schizodus (Protoschizodus) palreoneiliformis, p. 96, pl. xii, f. 44. 
27D 
In volume IV, 1888, the following are described from the same form-
ations: · 
Lingula atra, p. 16, pl. x, f. 30. 
Lingula gannensis, p. 17, pl. iii, f. 2, 3. 
Ling1"la meeki, p. 18, pl. x, f. 31. 
Lingula waverlyensis, p. 18, pl. iii, f.1. 
Prod1wtus raricostatns, p. 19, pl. iii, f. 19 ; vol. III, pl. iii, f. 28?. 
Productus (Newberr.lJi, var.¥) annosus, var. n., p. 20, pl. iii, f.17. 
Productus rushvillensis, p. 22, pl. iii, f. 15._ 
Productus nodocostatus, p. 23. 
A.th'l}ris ashlandensis, p. 24, pl. iii, f. 6. 
Terebratula (f) inconstans, sp. n. (cf. T. lincklami, H.), p. 24, pl. xi, f. 18; pl. iii, 
f.8,9. 
Rhynchospira (T) ashlandensis, p. 25, pl. iii, f.16. 
Spirifer (Martinia) tenuispinatus, p. 27, pl. ii, f. 4. 
Spirije1· deltoideus, p. 27, pl. ii, f. 7. 
A.llorisma cuyahoga, p. 28, pl. x, f. 34. 
A.llorisrna consaguinata, p. 29, pl. xi, f. 13. 
Leiopte1·ia nas1it11s, :p. 29, pl. xi, f. 30. 
A.vicula (¥) snb-spatula, p. 30, pl. v, f.11; vol. III, pl. iii, f. 6. 
Edmondia BtJ,lcifera, p. 30, pl. v, f. 1, 2. 
Lyriopecten nodocostatus, p. 32, pl. xi, f. 5. 
Ptm·inopecten (¥) ashlandensis, p. 33, pl. xi, f. 4. 
Grarnmysia ovata, p. 35, pl. iii, f.12. 
Gramrnysia fanielica, p. 35, pl. vi, f. 5. 
Schizodus (cheniungensis, var.) prolongatus, p. 36, pl. vi, f.1, vol. III, pl. ix, f. 20. 
Macrodon newa1·kensis, p. 36, pl. iv, f. 19. 
Mac1·odon striato-costatus, p. 37, pl. vi, f. 7; pl. xi, f. 37. 
Macrodon, ap., p. 38, pl. xi, f. 28. 
Cyp1·icardinia (Microdon f) scitula, p. 38, pl. vi, f. 8. 
Oraca1·dia, gen. n., p. 41. 
Oracardia ornata, p. 41, pl. jv, f. 8, 9, 10. 
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Oracardia conzuta, p. 42, pl. iv, f. 6. 
Conocardiurn alternistriatU1n, p. 42, pl. xi, f. 24; pl. v, f. 7 f. 
Palmoneilo consi1nilis, p. 43, pl. iv, f.14. 
Palmoneilo ignota, p. 44, pl. iv, f. 15. 
Palmoneilo (N1wula ?) curta, p. 44, pl. iv, f. 4. 
Flemingia (?) stulta, p. 4fl, pl. vii, f. 10. 
Comila1·ia gracilis, p. 41:3, pl. viii, f. 2; vol. III, pl. vi, f. 13. 
Conularia micronmna, Meek, var. n., p. 49, pl. viii, f. 4. 
Phillipsict serraticaudafa,, p. 52, pl. i, f. 8, a-d. 
Phillipsia (?) consors, p. 53, pl. i, f. 16, a, b, c. 
Prcetus minut1ts, p. 56, pl. i, f. 7, a, b. 
Phcethonides occidentalis, p. 57, pl. i, f. 10, a, b. 
Phrethonides spinosus, p. 58, pl. i, f. 4, 5. 
Phrethonides (¥) immaturus, p. 59, pl. i, f. 9, 15. 
Cythere ohioensis, p. 60, pl. viii, f. 8; vol. m, pl. iii, f. 19 .. 
Leiopteria (?) newberryi, p. 114, pl. xi, f. 31; vol. m., pl. vii, f. 36. 
Avicula (¥) recta, p. 115, pl. x, ·f. 13. 
Solen01nya (1) cziyahogcnsis, p. 115, pl. x, f. 1. 
Schizodu& harlanicnsis, p. 117, pl. vi, f. 2. 
W. F. Cooper (37) has prepared a tabu1ate.d list of the fossils of the 
Waverly of Ohio to accompany the above report. 
A. F. Foerste (83) presents descriptions of species, old and new, of 
the Polyzoa (" Bryozoa ") of Ohio. The following new species are de-
scribed, vol. n, (1887): 
Rhombopora nmltipora, p. 72, pl. vii, f. 1., a, b, c. 
Glauconome wllitii, p. 7 , pl. vi i, f. 4, a, b, c. 
Chainodictyon (gen. nov. ), p. 81. C. laxuni, p. 81, pl. vii, f. 8, a, b, c. 
Fenestella Umbatus, p. 83, pl. vii, f. 10, a, b, c, d. 
Fenestella lhnbatus, var. remotus, p. 84, pl. vii, f. 11, made a new species, p. 87. 
Stenopora ohioensis, p. 5, pl. vii, f. 12, a, b, c, d, e, 
E. 0. Ulrich (246) contributes to the same bulletin a list of the Bry-
ozoa of the Waverly group in Ohio, with descriptions of the following 
new forms (vol. rv, 1888): 
Fenestella herrickana, p. 63, pl. xiii, f. 2-2d. 
Fenestella nieekana, p. 64, pl. xiii, f. 1, lb. 
Fenestella albida, var. Richfieldensis, p. 66, pl. xiii, f. 3-30. 
Fenestella foliata, p. 67, pl. xiii, f. 4. 
Fenest lla subjl.cxuosa, p. 6 , pl. xiii, f. 6. 
Fen st lla cavernosa, p. 69, pl. xiii, f. 7-7b. 
Polypora itn1Jressa, p. 72, pl. xiii, f. , a. 
Pinnatoporn intermcdia, p. 74, pl. xiv, f. 1. 
Pinnatopora simulatri.c, p. 75, pl. xiv, f. 3. 
PinnatoJJ<>ra curvata, p. 76, pl. xiv, f. 4. 
Pinnatopora subanuulata, p. 76, pl. xiv, f. 2. 
Pinnat<ip<>ra 'minor, p. 77, pl. xiv, f. 7, 7a. 
Ta, iodictya int rpolata, p. O, pl. xiii, f. 9, 0a. 
Cystodictya zigzag, p. 1, pl. xiii, f. 11, lla. 
Cy todictya si11wla11s, p. 1, pl. .·iii, f. 10. 
Cy todictya a11911sta, . 2, pl. ·iv, f. 2 . 
Sir blotl·ypa majrw, ri h p. 4, pl. xiv, f. 10. 
tr ·blolrypa obliq11a, p. '>, pl. iv, f . . 
Strrlilotrypa l rtz ri, p . :i, pl. xiv, f. . 
tr bl.otrvpa ample,;ca, p. 6, pl. xiv, f. 1:J. 
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Streblot?-ypa mnltporata, p. 87, pl. xiv, f. 11. 
Streblotry1Ja str-iala, p. 87, pl. xiv, f. 12, 12a. 
Streblotrypa regularis, p. 88, pl. xiv, f. 14. 
Streblotrypa (? Leioclema) denticulata, p. 88, pl. xiv, f. 18, 19. 
Rhombopora ohioensis, p. 90, pl. xiv, f. 4. 
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Charles R. Keyes has added three papers (134,136, 141) to the litera-
ture of the Carboniferous. In the first, on the fauna of the Lower Coal 
Measures, three new species are described: 
Ohonetes laivis, p. [8] 229, pl. xii, f. 3, a, b. 
Pleurotomm·ia modesta, p. [17] 238, pl. xii, f. 2, a, b. 
Macroch eilus humilis, p. [li;J 239, pl. xii, f. 1. 
F. A. Sampson (229) describes the Subcarboniferous series at Se-
dalia, Missouri, and Lieut. A. W. Vodges (251) describes two new spe-
cies from the same : 
Phillipsia sampsoni, pp. 248, 249, and two wood-cuts, p. 249. 
Griffithides (~) sedaliensis, p. ~49. 
In another paper (250) Lieutenant Vodges reviews the genera and 
species of North .American Trilobites; the following four genera are 
recognized: Proetus, Steininger; Phillipsia, Portlock; Griffithides, 
Portlock, and Brachymetopsis, McCoy. The author gives a diagnosis 
of each genus aud discusses the various species and synonymy, with 
their distribution in North America. The original description of the 
species is given in many cases, with a careful specific diagnosis for each 
species. Six species of Proetus, twelve species of Phillipsia, five species 
of Grijjithides, and one species of Brachymetopsis are recognized. The 
generic characters are illustrated in the plates. 
THE MESOZOIO. 
William B. Clark (27) finds evidence in the fossils discovered in Anne 
Arundel ~nd Prince George Counties, Maryland, to establish the per-
sistence of the Cretaceous strata across the State, from the Delaware 
line on the northeast to the Potomac River on the southwest, and lists 
of the species with localities are given. The same author (24) remarks 
upon the discovery of an A.rcestes (n. sp.), Arcestes rhreticus, p. 119, 
figured in a former paper (25), in the Rhretic beds of the northern 
Tyrol. This is taken as evidence for regarding the Rhretic as more 
closely allied with the Trias than with the Lias. The same author (26) 
presents lists of species collected from several localities in the southern 
counties of Maryland, representing the Eocene and Miocene faunas; 
no new species are described. 
R. T. Hill has published three papers (108, 109, 110) of considerable 
value in expounding the knowledge of the geology of Texas, particn· 
larly of the Cretaceous system. The paper (110) on the Geology of 
the Cross-timbers contains a table (pp. 298-299) of a geological section 
of the Cretaceous across the State of Texas, in which are indicated the 
characteri tic fossils of each zone. In another paper (109), on the 
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Texas section of the American Cretaceous, the author gives lists-of 
fossils of the upper divi~ion of the Texas Cretaceous (pp. 294, 295), 
of the middle division of the Texas Cretaceous (pp. 297, 299), of the 
upper or Washita division of the Lower Cretaceous (pp. 302, 303), of the 
Fredericksburgh division (p. 305). The author notes the fact of an ap-
parent continuity of interlocking faunas throughout the series, but 
with the exception of Gryphma pitcheri, Mort., not a single species is 
known to pass from the Comanche series into the upper formations. 
He further observes that the fauna of the Comanche series presents 
closer resemblance to those of Europe and tropical America than to 
other Cretaceous faunas of the United States. 
Mr. W J McGee (177-178) contributes two papers, mainly strati-
graphical and structural, on the formations of the Middle Atlantic 
slope; no extended palreontological facts are given, but the author 
mentions occasionally the species characteristic of the formations. 
Eugene A. Smith, in conjunction with Lawrence C. Johnson (241), 
published a valuable contribution to the knowledge of the Tertiary and 
Cretaceous strata of Alabama. The bulletin deals mainly with geolog-
ical facts, but there is frequent reference to the species of fossils char-
acterizing the strata discussed. 
C. A. White (278), commenting upon the age of the coal found in the 
region traversed by the Rio Grande, refers it to the age of the Laramie 
or Fox Hill formations. The same author (282) describes three new 
genera and three new species from the Cretaceous, which are as follows: 
( Crassitellidce ), 
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Hills group. Two of them are identical with Fox Hills species. Lis-
pode:sthes (1) haworthi (n. sp.) is described and figured (pp. 224-2i5). 
Another paper (287) discusses the Puget group of Washington Terri-
tory. Twelve species are recognized from these rocks, eight of which 
are regarded as new, and are named but not described. 
They are-
Cyrena b1·evidens. 
Corbioula Willisi. 
C. Pugetensis. 
Batissa Newberryi. 
B. dubia. 
Psarnrnobia obscura. 
Sanguinolaria (¥) caudata. 
Teredo Pugetensis. 
Study of the fossils leads the author to agree with J. S. Newberry 
and Bailey Willis as to the equivalency and probable contemporaneity 
of the Puget group with the Laramie. In another paper (286) Mr. 
White discusses the relation of the Laramie group to other and later 
formations and considers the greater part of the Laramie as of Creta-
ceous age, the upper strata representing a gradual transition from the 
Cretaceous to the Tertiary period. 
J. F. Whiteaves (292, 294, 295) contributes three papers on the Pa-
lrnontology of the Mesozoic. 
The first (295), on some fossils from the Cretaceous and Laramie 
rocks of the Saskatchewan, is an appendix to Mr. J.B. Tyrrell's report, 
and the following new species are described: 
Cyprina subtrapezijormis, p. 155e. 
Solecurtus (Tagelus) occidental-is, p. 157e. 
Ma1·teria tumidifrons, pp. 157e-158e. 
Hydatina parvula, pp. 158e-159e. 
Palceastacus (¥) ornatus, pp. 161e-162e. 
In the second paper (294), which is an appendix to G. M. Dawson's 
report, some Mesozoic fossils from British Columbia are described. 
The new species· are as follows : 
Aulacoceras Charlottense, p. 109b, Triassic. 
Celtites (¥) Vancouverensis, p. 110b, Triassic. 
Placenticeras occidentale, p. 113b, Cretaceous. 
In the third paper (292) the following new species from the Triassic 
of British Columbia are described: 
Spiriferina borealis, p. 128, pl. 17, f. 1. 
Terebratula Liardensis, p. 130, pl. 17, f. 2, 2a, 2b, 2c. 
Monotis ovalis, p. 132, pl. 17, f. 4. 
Halobia occidentalis, p. 134, pl. 17, f. 5, 6. 
Trigonodus (T) productus, p. 135, pl. 17, f. 7, 7a, 7b. 
Margarita triassica, p. 136, pl. 17, f. 8, Sa. 
Nautilua Liardensis, p. 137, pl. 18, f. 1, la. 
Popanoceras McConnelli, p. 138, pl. 18, f. ~, 2a, b, 3, 3a. 
Acrochordice,·as (¥) Carlotten!le, p. 141, pl-. 19, f.1. 
Trachyceras Canadense, p. 142, pl. 18, f. 4, 4a. 
Arniotites, Hyatt (gen. nov.), p.144. 
Dorikranites, Hyatt (gen. nov.), p.145. 
Badiotites Carlottensis, p. 148, pl. 19, f. 5. 
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R. P. Whitfield (297,299) remarks upon the fossils of the New Jersey 
Oretaceous. Iu the article in the American Natu-:ralist (299) a synopsis 
of the number of species in each zone of the Cretaceous rocks of New 
Jersey is given, _and also an account of the uurnber of New Jersey 
species occurring in the corresponding beds of other States. 
THE CENOZOIC. 
Aug. Heilprin (102) discusses the classification of the Post-Cretace-
ous department. This is mainly a geological paper, but the author 
makes some timely remarks upon the value of faunas for determining 
chronology. He says: ''The absolute succession of equivalent faunas, 
or faunas of a practically identical facies, which has been demonstrated 
for the greater part of the world, clearly establishes the claims of the 
faunal element as the guide propre in the determination of chronology.'' 
In another paper (108) Mr. Heilprin presents additional lists of species 
of Miocene Mollusca of New Jersey, and the following new species are 
described: 
Murex S1.ilohensi.9, p. 404, no figure. 
Pleu,-otoma pseudeburnea, p. 404, no figure. 
Trifo1'is terebrata, p. 405, no figure. 
Pecten Humiphreysii, var. Woolmani (new var.), p. 405, 
Otto Meyer bas produced several papers during the two years (182, 
183, 184:, 185,186, 187). In the paper (183) on the '' Invertebrates from the 
Eocene of Mississippi and Alabma," the following new species are ue-
scribed: 
Odostomia Boettgeri, p. 51, pl. iii, f. 4. 
Turbonilla niajo1·, p. 51, pl. iii, f. 3. 
Dentiterebra (gen. nov. ), p. 51. 
Dentiterebra pritna, p. 52, pl. iii, f. 2. 
Pleurotorna A.ldrichi, p. 52, pl. iii, f. 7, 7a, 7b. 
Tornatella voliitata, p. 52, pl. iii, f. 11. 
Unicardimn (l I Eocense, p. 53, pl. iii, f. 14, 14a. 
Mikrola (gen. nov. ), p. 53. 
Mikrola Mississippiensis, p. 53, pl. iii, f. 16, 16a, 16b. 
Orucibulum antiquurn, Meyer, Bull. 1, Geol. Survey Ala., 1886, p. 68 
pl. r, f. 11, i found after cleaning to be a Balanus with preserved oper-
culum. Th nam . f a £ w additional Foraminifera of the Eocene of 
Mi i ippi an 1 1 bama ar given on p. 65. In the paper on the Mio-
n inv rt brat fr m Virginia (1 5) the author pr sents a Ii t of the 
m 11 r llu c i lentifie in th sand a lhering to the 1arger pecie , 
11 from th near Yorktown. The following new 
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In the paper (186) on the'' Upper Tertiary Invertebrates from the 
west side of Chesapeake Bay," the author gives a list of twenty -five 
species discovered inside a . large Balanus concavus. Bronn; one new 
species is described: Aligena sharpi, sp. nov.i p. 171, and wood cut. In 
the article ( 187) on the two books of Conrad on Tertiary shells, the 
author gives information in regard to imperfections which have ap-
peared iu various copies of T. A. Conrad's'' Fossil Shells of the Tertiary 
Formations," and " Fossils of the Tertiary Formations." 
C. L. Webster (272) has written an article on the geology of Johnson 
County, at the close of which, p. 419, is given a list of eighteen species 
of laud. and fresh-water shells, c&llecteu from the Loess of Johnson 
County by Prof. B. Shimek, of Iowa City, five of which are said not to 
occur as living forms in the county at the present time. 
B. Shimek (239) publishes notes on the fossils of the Loess at Iowa 
City; a list of twenty-five species is given with comments, but no 
species are described. 
R. Ellsworth Oall (19) defines a new Post-Pliocene Limmeid, refer-
ring it to the genus Pompholyx, Lea, and describing it under the name 
Pompholopsis whitei (subgen. et sp. nov.), p. 147, f. 1-3, from Tassajara 
Hills, California. Comparison is made of this genus with the genera 
Garinifex, Binney, Pompholyx, Lea, and Vorticifex, Meek. 
T. H. Aldrich (1), in a paper in the Journal of the Cincinnati Society 
of Nafaral Science (vol. x, pp. 78-83), describes the following new 
species: 
Dosinia mercenaroidea, p. 82, no figure. 
Sigaretus (Sigaticus) Clarkeanus, p. 83, no figure. 
Physa choctavensis, p. 83, no figure. 
Physa elongatoidea, p. 83, no figure. 
Mathilda Claibo1·nensis, p. 83, no figure. 
Angelo Heilprin (100) has published in the Transactions of the Wag-
ner Free Institute an account of his explorations of the west coast of 
I!,lorida. Severa,l new species are described as follows: 
Pliocene ("Floridian") Caloosahatchie, Florida: 
Fusus Caloosaensis, p. 68, pl. i, f. 1. 
Fasciolaria scala1·ina, p. 69, pl. i, f. 2. 
Melongena subcoronata, p. 70, pl. i, f. 3, 3a. 
Fulgur rapurn, p. 71, pl. ii, f. 4. 
Tttrbinella regina, p. 74, pl. iii, f. 5. 
Vasnrn horriclurn, p. 75 and p. 132, pl. iv, f. 6, 6a, pl. xvi a, f. 72. 
Mazzalina bnlbosa, p. 76. pl. ii, f. 7. 
Voluta Floridana, p. 77, pl. v, f. 8. 
Mitra lineolata, p. 79, pl. ii, f. 9, 9a; p.133, pl. xvia, f. 74. 
Colnrnbella ruslicoides, p. ~1, p1. viii, f. 9*. 
Conus Tryoni, p. 82, p1. v, f. 10; p. 133, p1. xvib, f. 75. 
Stronibus Leidyi, p. 84, pl. vi, f. 11; p. 7, f. 11a. 
Siphocyprtea (snbgen. nov.), p. 86. 
Cypnea (Siphocyprcea) problernatica, p. 87, pl. iv, f. 12, 12a, 12b; p. 133, pl. xvia, 
f. 73. 
Turritella ]Jerattenuata, p. 88, pl. viii, f. 13. 
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Turl'itella apicalis, p. 88, pl. viii, f. 14, 14a. 
Turritella cingulata, p. 89, pl. viii, f. 15. 
Tttrritella mediosulcata, p. 89, pl. viii, f. 16. 
Turritella subann·ulata, p. 89, pl. viii, f.17, 
Cerithiurn ornatissimum, p. 90, pl. viii, f. 18, 18a. 
Panopcea cymbiila, p. 91, pl. ix, f. 20. 
Panopcea Floridana, p. 91, pl. x, f. 21. 
Pano1Jcea navicula, p. 91, p1. x, f. 22. 
Sernele perlarnellosa, p. 92, pl. xi, f. ~!3. 
Venus rugatina, p. 92, pl. xi, f. 24, 24a. 
Cardimn Floridanum, p. 92, pl. xi, f. 25, 25a. 
Hemicardiuni coluniba, p. 93, pl. xi , f. 26, 26a. 
Chama crassa, p. 93, pl. xi i, f. 27, pl. xiv, f. 27. 
Lucina disciformis, p. 94, pl. xi, f. 28 . 
.Arca soalarina, p. 94, pl. xii, f. 29 . 
.Arca crassicosta, p. 96, pl. xiii, f. 30, 30a. 
Arca aquila, p. 97, pl. xii, f. 31. 
.Arcoptera (subgen. nov.), p. 98. 
Arca (Arcoptera) aviculreforniis, p. 98, pl. xiii, f. 32, 32a. 
Spondylus rotundatus, p. 99, pl. xiv, f. 33. 
Pecten solarioides, p. 99. 
Ostrea meridionalis, p. 100, pl. xiv, f. 35, 35a. 
Pecten pernodosus, p. 131, pl. xvib, f. 69, 69a. 
Cardiuni Dalli, p. 131, pl. xvia, f. 70. 
Cerithidea scalata, p. 131, pl. xvib, f. 71. 
From the silex-bearing marl (Miocene) of Ballast Poin'" Hillsboro Bay: 
Wagne:l'ia (gen. nov .), p. 105 (near Ol'thaulax Gabb). 
fJiagneria pugnax, p. 106, pl. xv, f. 36, 36a. 
Murcx larvmcosta, p. lOli, pl. xv, f. 37. 
M1wcx crispangula, p.107, pl. xv, f. 38. 
Murex tritonopsis, p.107, pl. xv, f. 39. 
Mm·ex tro11honiformis, p. 107, pl. xv, f. 40. 
Murex spinulosa, p. 108, pl. xv, f. 41. 
Latirus Floridanus, p. 10 , pl. xv, f. 42. 
Turbinella polygonata, p. 10 , pl. xv, f. 43. 
Vas1tm subcapitelluni, p.109, pl. xv, f. 44. 
Volitta niusicina, p. 109, 1. xv, f. 45. 
Voluta (lilJria) zebra, p. 110, pl. xv, f. 46. 
Mill'a ( onomitm) angulata, p. 110, pl. xv, f. 47. 
Conus planiceps, p. 110, pl. xv, f. 4 , 4 a. 
yprre<L tmnulus, p. 111, pl. xvi, f. 49, 49a. 
Natica amp1 ora, p. 112, pl. xvi, f. 50. 
J. atica str ptostoma, p. 112, pl. xvi, f. 51. 
T1,rrit lla 11agodafornii , p. 112, pl. viii, f. 52. 
Turritellc, Tant]J£ ·, p. 11:l, pl. viii, f. 53. 
Turbo re11oru9atus, p. 11'.3, pl. xvi, f. 54. 
Turbo heliciformi , p. 113, 1 I. xvi, f. 55. 
D l11hi1tula (?) solari lla, p. 11:3, pl. xvi, f. 56. 
P ttdotroclwB (, n. n v.), p. 114. 
l' ,u!ofrocl I turbinatus, p. 114, pl. xvi, f. 57. 
'eritZ iu11 pra;curao1·, p. 11 , pl. vj, f. 5 . 
l'yraziain1ia ( ubg n. n v.), p. 11-- (near Potamid s Brongn.). 
Pyraziainu11 cam11a1iulafo.a, p. 11 :;, pl. xvi, f. 59. 
Partula ~mericana, p. 11 , pl. xvi, f. 60. 
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Cytherea nuciformis, p. 116, pl. xvi, f. 61. 
Lucina Hillsboi·oensis, p. 117, pl. xvi,· f. 62. 
Cmssatella deforrnis, p. 117, pl. xvi, f. 63. 
Ca,·dita ( Carditamera) serricosta; p. 117, pl. xvi, f. 64 • 
.tfrca arcula, p. 118, pl. 16, f. o5. 
Leda flexuosa, p. 110, pl. xvi, f. 116. 
From north of Ballast Point: 
Cerithium Hillsboroensis, p. 124, pl. viii, f. 67. 
Cerithium cornutum, p. 124, pl. viii, f. 68. 
Recent Floridian fauna, .not fossil: 
Tropidonotus taxispilotus ? var. Brocki, p. 129, pl. xvii, f. a, b, o. 
Ictalurus okeechobeensis, p. 129, pl. xviii. 
.A.plysia Willcoxi, p. 130, pl. xix, f. a, b, c. 
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William H. Dall (58) publishes some interesting notes on the Geol-
ogy of Florida, giving accounts of the results of explorations undertaken 
by instruction of the Director of the U. S. Geological Survey in 1885 
and 1887. The paper discusses the geological structure and strati-
graphical sequence of deposits, and the author· refers casually to the 
occurrence of species of fossils in the deposits studied. "In referring 
to the age of the deposits,", he says, '' while the old terms Miocene, 
Pliocene, etc., may be used for the sake of convenience, it must be 
clearly understood that, as at present defined, they are only of relative 
value and indicative at most of stratigraphical succession in a very 
limited sense. .As determined by their invertebrate fauna, the Plio-
cene, for instance, of South Europe, is probably older than the strata 
called Pliocene in .America; at all events it is highly improbable that 
tliey represent -synchronous geological epochs. The method of determ-
ining which nawe should be used for a particular di vision of the Tertiary, 
by taking percentages of the supposed extinct species, is, on the face 
of it, impracticable, illogical, and misleading. Our knowledge of the 
Tertiary in .America is still so fragmentary and imperfect as to render 
a synchronic subdivision of all the Post-Cretaceous strata impossible 
for the present." 
L. 0. Johnson (132) speaks upon the structure of Flori<la. Several 
fossils are identified, indicating Eocene age for the underlying rock (of 
the Vicksburg group); this is covered in places by the" Nummulitic 
limestone," and upon this rest the MiocenA and more recent rocks. 
J. G. Cooper (35, 36) has published lists of California shells in the 
Proceedings and Bulletins of the California .Academy of Science, and 
the .Annual Report of the State Mineralogist of California. 
Lester F. Ward (269) presents the evidence as to the age of the Poto-
mac formation derived from the &tudy of the work of Professor Fon-
taiue upon this remarkable flora,. He tabulates the species, comparing 
them with those known and described from other deposits whose geo-
logical position i well known, aml '' from this exhibit it appears that 
no Jurassic species occurs in the Potomac formation, although it con-
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tains a large number of strongly Jurassic types. The Wealden fur-
nished the largest number of identical species, the Cenomanian next, 
and tbe U rgonian next. Of allied species, although the largest num-
ber occurs in tbe Oolite, the Cenomanian, Urgonian, and Wealden each 
furnish many. Taking the identical species, and considering the Weal-
den as Cretaceous, the flora would appear to be decidedly Cretace-
ous, but if tbis showing is considered in the light the Jurassic types 
cast upon it, it is difficult to believe it to be higher than Wealden or 
Neocomian." But he says at the close tbat in case the stratigraphical 
and animal remains should require such reference, "the plants do not 
present any serious obstacle to reference of the Potomac formation to 
the Jurassic." 
C. A. White (280) publishes a very interesting article on the inter-
relation of contemporaneous fossil faunas and floras, an addition to the 
literature already contributed by bim in this line. The present paper 
considers tbe relationship between the invertebrate faunas and floras 
and the vertebrate faunas preserved in t.he range of deposits from the 
Laramie group to the Bridger, inclusive. He considers that sedimenta-
tion was continuous during the whole time, and that there was for the 
whole time, and within the region where the Laramie and Bridger de-
posits were being made, an unbroken continuity of invertebrate and 
plant life. "If these conditions actually existed we must necessarily 
conclude that the Puerco and Wasatch mammalian faunas were both 
suddenly and independently introduced into the region where tbey are 
now found from some other region where they previously existed,'' and 
he conclude that "the Wasatch fauna existed somewhere contempora-
neously witb the Puerco mammalia from which it differs so much, and also 
contemporaneou Iy with the Laramie dinosaurs, from which it differs far 
more widely." In the latter part of the paper the author presents rea-
on for con idering it neces ary to study the history of continental and 
fre h-water faunas and floras distinctly from the marine faunas, and 
that until evi lence i obtained positively i<lentifying faunas of the two 
type of deposit , they should be classified separately. 
Th am author (2 0) in a note to the editors of the American Nat-
urali t announ that he ha found that Mr. Cummins wa entirely 
c rrect in bi r port d di c very of Me ozoic and Paleozoic types of in-
verte rate commingl l in one and the ame layer of the Permian. The 
d it in which tbi di ov ry wa · made are in Baylor, Archer, and 
\"\! i ·hi 
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the series of deposits of the maritime provinces of eastern North Amer-
ica much more clornly corresponding with those of western Europe than 
with those of the interior of the American coutinent. 
PROTOZOA AND SPONGES. 
Sir William Dawson and George Jennings Hinde (72) describe some 
new species of fossil sponges from Little Metis, Province of Quebec 
Canada. The following new species are proposed: 
Protospongia tetranema, Dawson, p. 52-53, f. • 1, and farther described and dis-
cussed by Hincle, pp. 63-65. 
Hyalo stelia metissioa, Dawson, p. 54, and Hindo's comments, p. 65. 
Cyatliopltyous quebecensi ,, Dawson, p. 54, Hindo's comment,s, pp. 65-6i. 
Buthotrephis 11ergmoiUs, Dawson, p. 55. 
G. J. Hinde (114) discusses the spicules and structure of Archmocya-
thus niinganensis. The author concludes that the sponge spicules found 
in assoeiation with this fossil are not part of its strncture, and that the 
so-called "branching spicula" arc siliceous replacewents of the tissue 
of its outer wall; but he does not coucluuc that the Archwocyathu,s is 
allied to the siliceous sponges. He is of the opinion that the fossil was 
originally calcareous. 
C. D. Walcott (259) explains and defends bis referen_ce of Archmocya-
thus profundus of Billiugs to Meek's genus Ethmophyllum, as proposed 
in bis recent publication, Thirtieth Bulletin of the U. S. Geological 
Survey. 
Joseph P. James (123) discusses the Protozoa of the Cincinnati group. 
George J. Hinde ( U 1) considers the species Hindia fibrosa of Roemer 
to be identical with Astylospongia, inornata, Hall, 18!;3, and tLat the 
genera Hindia and Astylospongia are closely allied. 
P. M. Duncan (74) makes a critical reply defending his establishment 
of the geims Bindia, claiming that Roemer was ignorant of the char-
acters which indicate the relationship of his species to the sponges. 
Anthony Woodward (307) published a supplement to bis '' Bibli-
ography of the Foraminifera" (Fourteenth Annual Report of the Geo-
logical Snrvey of Minnesota, pages 167-311) in the Journal of the New 
York Microscopical Society, ~January, 1888. The imp!Tf'ections of this 
work called forth the severe criticism of Mr. Charles D. Sherborn (Na-
ture, vol. 37, pp. 583-584, 1888), who published in ~ondon an exhaustive 
treatis-e (238) 011 t,b.e "Bibliography of the Foraminifera, recent and fos-
sil, from 1565 to 1888." 
James Ilall (9-!) gives some interesting statistics in regard to the 
Dictyospongidm. They are recorded as ranging geologically from the 
Utica slate to the Sub-carboniferous, and geographically are reported 
from tl.le States of New York, Pennsyl,ania, Ohio, and Indiana. A 
list of forty species is given and a map of Steuben County on which are 
marked the localities where Dictyophyton bas beeu found. 
JI. Mi . 142-19 
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Eozoon canadense has received some attention duriug the two years 
under consideration. Sir William Dawson (66, 69) has brought the dis-
cussion of the nature of Eozoon canadense up to the present time. In 
the paper (69), issued by the Peter Redpath Museum of McGill Uni-
versity, the author presents an exhaustive re,dew of the characters of 
Eozoon, dis-cusses the objections to its animal nature, antl gives (on p. 
91) a summary of the arguments in support of the animal nature of 
Eozoon canadense, the chief points of which are as follows: 
'' 1. It occurs iu masses in limestone rocks, just as Stromatoporm oc-
cur in the Palreozoic limestone. 
'' 2. While sometimes in confluent and shapeless sheets or masses, 
it is, when in small or limited indivitluals, found to assume a reguhtr 
rounded, cylindrical or more frequently broadly turbinate form . 
"3. Microscopically it presents a regnlar lamination, the laminoo 
being confluent at intervals so as to form a network in the transverse 
section. The laminre have tuberculated surfaces or casts of such tu-
product f any sub· 
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'' 12. Similar testimony is borne in the fact ~hat the masses of Eozoon 
are crossed by the veins of chrysotile which traverse the limestones 
and are of later origin. 
"13. The whole of the forms and structures seen in Eozoon corre-
spond with those to be expected in a gigantic and highly generalized 
Rhizopod secreting a calcareous test, and possessing, as might be anti-
cipated in such early organism, structures in some degree allied to such 
later forms as Stromatoporre and calcareous sponges, which in the 
Eozoic it functionally reprP-sented." 
This book will be of great value to students of palreontology, espe-
cially to those connected with the universities and called upon to dis-
cuss the onl.er of the appearance of life in the Geological Series. Sir 
William Dawson, who has championed the organic nature of Eozoon 
for so many years, finds no reason to _ change his views, although very 
able antagonists have preseuted the arguments against its organic 
nature. 
Dr. Selwyn, the director of the Canada ·survey (235) refers to Sir 
William Dawson's paper in the Geological Magazine (66), and expresses 
bis dissent from the views expressed by the author "in correlating 
any of the so-called Upper Laurentian Anorthosites of the vicinity of 
St. Jerome or elsewhere with the Huronian rocks west of Lake Supe-
rior." Tile massive Anorthosites he continues to regard as clearly in-
trusive, and that the so-called Norian or Upper fa~,urentian formation 
has, as such, no existence in Canada. . 
L. P. Gratacap (92) has recorded his recognition of Eozooual rock on 
Manhattan Island. 
CORALS. 
P. M. Duncan (75) describes a new genus of Madreporaria under the 
name of Glyphastrwa, of which the type species is Septastrma Forbesi, 
Edwards and Ilaime, from tlleTertiary'deposits of Maryland. He gives 
an amended description of the species, pages 29, 30, with figures illus-
trating H, plate iii, figs 1-16. 
G. J. Ilinde (112) presents a minute and exhaustive study of the 
distinguishing characters aud nomenclature of the genus Septastrrea, 
D'Orb., revises the generic defiuition, gives a list of tile species with 
notes upon their characters, aud in a plate illustrates them. He criti-
cises the previously-mentioned paper of Duncan's and considers the 
original species Septastrma Forbesi, Edw. and H., which was used as 
the type of Duncan's genus Glyphastrrea to be generically identical with 
the type species of D'Orbigny's geuus Septa,strrea. 
U. A. White (290) describes a new genus, Hindeastrcea (page 362) 
of which the type species is a ne·w species, H. discoiaea,, page 363, figs. 
1, 2, 3, 4, 5, from the Ripley group (Uretaceons) of Kaufman County, 
Texa. 
The paper of D.R. Moore (189) on Fossil Corals of Franklin County, 
Indiana, I have not &eeu . 
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Miss Mary E. Holmes (116) has prepared a paper beautifully illus-
trating the" morphology'of the carinre upon the septa of rugose corals," 
presented as a thesis for the degree of doctor of philosophy in the Uni-
versity of Michigan. A short notice of this paper is given iu the Amer-
ican Geologist, vol. 1, p. 61. I have seen the drawings, but have not 
read the paper. 
CRINOirs. 
Wachsmuth and Springer (252) publish part III, the final number, of 
their Revision of the Palreocrinoiclea. This consists of section 2, pp. 
139-334, and an index, pp. 303-334, which, I understand, was not pub-
lished in the Proceedings of the Academy of Natural Science. Although 
section 2 of part HI was presented to the Academy in 1886, it was not 
publislJed until 1887. This completes the grand work in which is given 
a thorough diagnosis of each genus with citation of the known species, 
and full bibliographic references for the Pahecrinoidea. 
Part III is devoted to the discnssion of the classification a]l(l rela-
tions of the Brachiate Crinoids, and the conclusion of the generic de-
scriptions. The following new genera and species are described: 
Stenool'irms (syn. 1Ietet'oc1·i11us in part), p. 207, type "Iletel'ocrinus helel'odac-
tylus," Hall, 1843. 
Oliiocrinus (Hetel'ocrinus, Hall, in part), p. 208 ( Heterocl'inua laxns, Hall, type 
of the genus). 
Atelestocrinus, p . 2il, pl. 6, f. 4, and pl. 9, f. 4, Low. Carb., Iowa. 
Atelestocrinns delicatus, p. 22:3, Low. Carb., Iowa. 
Atelestocrinus robustus, p. 223, pl. 9, f. 4, Low. Carb., Iowa and Tennessee. 
Zeacrinu8 nodosns, p. 243, pl. 6, f. 3, Low. Carb., 'fennessee. 
Stemmatocrinus Trantscholdi, p. 256, pl. 9, f. 7, 8, Low. Cal'b., Tennessee. 
C. A. White (27D) gives a review of this book. The same authors, 
Wach muth and Springer (253), discus the Summit plates in Bia -
toids, Orinoid , and C,y tid . (Thi paper i reviewed by 0. A. Whit , 
281.) Thi paper con ists of a review aud criticism of the opiuions of 
Eth ridge and Carp nter a expressed in the "Catalogue of the Bla · 
toid a iu the G ological department of the Briti h Museum (Nat. 
Hi t.), wi h an ac ·ount of the morphology and sy tematic po ition of 
th gr up, < nd a r vi ·ion of the gen ra and , peci . By Robert Eth-
riclg and erhert Carp nt r. Quarto. Pa"' s i-xvii, n.nd 1-322,20 
plat R, London 1 6." The part dii,;cns eel i found, particularly, in 
lu pt .r rv, pag .' '6-74 in '1n ·iv•. M . , r .. ·wach ·muth and Spring r 
h • pr par d plat · which a ·company th paper mu. trating the v n-
tr l a.·p t of Rp ·i . f th following g nrra: phmronites, Gyathocri-
nus > 't 1Jhanocrinus lla,plocrinus, Oaryocrinuts, ,Juglanrlocrini"s, Talarocri-
nu El crinu.. In an th r p p •r (2.35) th di ·cu ' th 
h, ra · •r. of rotolocri,w. and in (~54) th , ntral 
urf · f Taxocri,w8 . 
. .. till r (l ) mm : , n<l d fin H h 11 w g nn., ) 'iplwnocrini1,s, 
in,. ~: th· t ·p p ·i •: Glyptocrinu · nobili . UaJl (2 th 
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Report N. Y. Mus. Nat. Hist., p. 362, vl. x, f. 9, 10). The autl10r refers 
to tlrn same genus the species Eucalyptocrinus arrnosus, Mc0hesuey 
( = Glyptocrinus arniosus, Hall). 
The late U. P. James (131) published a reprint of the description of 
A.gelacrinus Holbroolci, U. P. James, page 25, with a figure. 
W. R. Billings (16) publislled the following new genus and species 
from the Trenton formation of Ottawa all(} neighborhood: Ottawacr·i-
nus, gen. nov., and 0. typus, sp. uov., p. 49, Oalceocrinus furcillatus, sp. 
nov., p. 51, O. rugosus, sp. nov., p. 53. 
THE MOLL USCOIDA. 
A few papers have been written on the Polyzoa and Brachiopods 
which do not fall into any of the other divisions of this report. 
C. Rominger (227) describes a new form of Bryozoa from the drift of 
Ann Arbor, Michigan, under the name of Patellapora stellata, sp. nov., 
p. 11, pl. i, f. 10. 
Joseph F. James has a short note (125) on the value of the internal 
sections of corals when used for specific characters, considering them 
to be of small value because of the great variation they show, and of 
the different forms presented according to the relation of the plane of 
the section to the individual cells. 
A. F. Foerste (82) and E. 0 Ulrich (249) reply to Mr. James's criticism, 
defending the methods in use by Mr. Ulrich and Mr. Ford. 
J. F. James (128) presents a paper "on the Monticulipora a coral, not 
a Polyzoan." He had already published an elaborate review of the 
Treuton Monticuliporoidre (130). In the present paper the author re-
views the characters of the family Monticulporoidre of Nicholson, in-
cluding the genera Monticulipora and Oeramopora, and defends the view 
of Nicholson in placing them am·ong the Coelenterata near the Helio-
poridm, as opposed to the classification of .E. 0. Ulrich, who classes them 
with tlrn Polyzoa, "Bryozoa." 
H. A.. Nicholson (202) writes on certain anomalous organisms which 
are concerned in tlle formation of the Paheozoic limestones. In the 
course of the paper he defines them under the uames Mitchelrleania gre-
garia, n. sp., p. 16, f. 1, 2, and Solenopora filiformis, n. sp., p. 21, f. 4. 
The characters of the genus Girvanella, Nicholson and Etheridge, 1880, 
are also discussed, and comparisons are made with related American 
forms. In another paper (201) Professor Nicholson comments upon 
new or imperfectly known species of Stromatoporids. No new species 
arc de cribed, bn t some American species are figured with descriptions 
au<l note upon their characters. 
E. 0. Ulrich (24 ) discus~-;es the genus Sceptropora with remarks upon 
Helopora, Ilall. The author describes and figures a new genus and 
speci of Lower Silurian Polyzoan~ under the name Sceptroporafacula, 
gen. et p. nov., pp. 228,320, obtained from Manitoba, and also from 
two localities in Illinoi . He considers the systematic position of the 
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new genus as near that of the genus Helopora in the family Arthro-
stylidm (Ulrich). 'fhis family name is based upon the new generic name 
A.rthrostylus, whic!J, in a foot-note, the author erects in place of A.rthro-
nema, Ulrich, which he finds preoccupied. Illustrations are given of 
the internal characters of Helopora, also of the characters of the family 
to which it belongs. 
James Hall (93), at the end of the forty-first report oft.he Trustees of 
the New York State Museum of Natural History, published Tectulipora 
nov. subgen., Fenestella ( Tectulipora) loculata, n. sp., and Fenestella 
frequens, n sp., pl. ix, f. 12-15. The pages are not numbered, but as 
bound would be 496 for all but the last, which is 497. On pl. x the 
figures 14,15 are called in explanation of plate "Fenestella nexilis, n. 
sp.", and on pl. xiv, figures 10-12 are ca1led Fenestella varia, n. sp." 
Norm~n Glass (90) has writ.ten a paper on the principal mouifications 
of the spirals in the fossil Brachiopoda. The author notes the position 
of the spirals in the shell, comments upon the attachments of the spi-
rals to the hinge-plate of the dorsal valve, and on the loop or the con-
nection of the spirals with each other in the various genera of spiral-
beariug Brachiopoda. 
Il. S. Williams (300) discusses the characters of the representatives 
of the family Strophomeuidre at its first prominent appearance in the 
Trenton. He analyzes the characters and shows their relationship to 
each other. The characters which became at a later stage generic dif-
feren tia were found in a plastic state at the first stage. The specific 
difforentia expre seu throughout the life history of the family appeared 
to be more plastic in the early than in the 1ater species. Iu the later 
stage of the hi tory of the family the specific characters are more 
liarply accentuated, but except in this way they scarcely exceed in 
variety those appearing at the first stage of existence of the fami ly. 
TIIE G.A.STEROPOD.A.. 
Charl s R. Keyes has written several papers (137, 138, 139, 140) in 
r gard t Platyceras and it r latiou to the Urinoids upon which it is 
fo ml , tach d. In on f th p, p r (13 ) four n w specie of Platy-
cera ar d cri d an figur d from the Lower Carboniferou bed of 
Iowa. Th y ar , f llow : 
Platyc as capaz, p. 241, f. 1'1, 15. 
l'la yc<:ras obliq1rn11i, p. 2-11 f. 12 1:3. 
PlatJJNras latun p. 21:2, f. 10, 11-. 
Pl"tyc, ras f ormosmn, p. 242, f. , . 
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for the considerable variation of the Gasteropod in its "general form, 
configuration of tlle aperture, and the surface markings." In spite of 
the clear recognition of this plasticity of form the author has been una-
ble to resist the temptation to name and define in terms of these plastic 
characters t,he four new species above mentioned. 
THE CEPHALOPODA. 
Alpheus Hyatt (1.21) has presented a valuable paper, strictly biological, 
in which he discusses the value of embryological characters in the defini· 
tion and classification of the Cephalopoda. He proposes a new nomen-
clature for the stages of development of the embryo, and applies the 
classification in distinguishing the various stages represented by the 
fossil Cephalopoda. In a brief review it is impossible to give the sub-
stance of this paper, and .those interested are referred to the article 
itself, which is fully as interesting as the important works on similar 
subjects which Professor Hyatt has already published. Professor Hyatt 
also read a paper before the National Academy, at the Boston meeting, 
on the primitive forms of Oephalopods (119), an abstract of which is 
given in the American Naturalist, as above cited. It is difficult to ex-
press in briefer words the contents of this valuable paper. The author 
discusses the phylogenetic relations of the Pah-eozoic and later Cepha-
lopods, particularly in respect to their characters of curving, from the 
straight coiled form, as seen in Orthooeras, to the close coiled Nantilian 
form. 
In the report of Contributions to Canadian Palrnontology, by Pro-
fessor Whiteaves (292), two generic descriptions are communicated by 
Professor Hyatt (120) from the Triassic rocks of British Columbia. The 
names are-
Lfrniotites, Hyatt, gen. nov., p. 144, type Balatonites a1'ietiforrnis, Mojsisovics. 
Dorikranites, Hyatt, gen. nov., p. 145, type Balcttonites Bagrloctnus, Mojsisovics. 
Arthur H. Foord (86) publishes a note on the genus Aotinooeras with 
particular reference to specimens in the British Museum showing the 
perforated apex of the Sipbuncle; the specimens illustrated are from 
the Trenton and Black River rocks of the United States, British North 
America, and Arctic America. The same author (87) writes on the 
genus P.ilooeras Salter, as elucidated by examples lately discovered in 
North America and Scotland. The bibliography of the genus is re· 
ferred to, the internal structure is described. and illustrated, and the 
characters discussed, based upon study of Scotcl1 and American speci-
men'. 
ARTHROPODA. 
A. S. Packard published in 1887 several memoirs which were read 
before tile National .Academy of Sciences in 18S5, and their contents 
have already been reported in the scientific journals. 
Th fir t (218a) '' On the Syncarida, a hitherto mHlescribed synthetic 
group of extinct Malacostracou Grw;taoea" (vol. rrr, pp. 123-128, and two 
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plates) discusses the characters of the species Acanthotelson stimpsoni, 
Meek and Worthen, and A. eveni, M. and W. Some new facts in regard 
to theru have come to light through the study of additional specimens 
from the collections of R. D. Lacoe and J. U. Carr. The author defines 
one new species from Mazon Ureek, Acanthotelson (°?) magister, p. 127, 
pl. ii, f. 4, 5. In a foot-note (p. 128) some new characters, observed on 
a larger specimen from Brainwood, Illinois, are made the basis of a 
brief definition of and the proposal of a new generic name, Belotelson 
(tbe entire name Belotelson rnagister), for the species. 
In the second paper (218b) "On the Gampsonychid m, an undescribed 
family of fossil Schizopod Crustacea" (pp. 129-133, pl. iii), the study of 
specimens of Palmocaris typus, Meek and W ortbeu, has induced the 
author to compare them with the genus Gampsonyx, " and the result 
bas led to the formation of a family or higher group for the genera, 
which should probably stand at the base of the Schizopoda, while ~lso 
serving to bridge over the chasm existing between the Tboracostracous 
suborders Syncarida and Schizopoda." 
In the third paper (218c) "Ou the Anthracaridm, a family of Carbon-
iferous Macrurous Decapod Crustacea," pp. 134-130, pl. iv, the author 
presents new facts regarding the species Anthrapalcernon gracilis, Meek 
and Worthen, from study of which and comparison with other forms he 
erects for it and kindred forms the family Anthracaridm. 
A fourth paper (218d) is '' On the Carboniferous Xiphosurous fauna 
of North America," pp. 143-157, pls. v, vi, vii. This paper defines and 
figure Gyclus Americana Packard, Dipeltis diplo<liscus Packard, Prest-
wichia dance, Meek, Prestwichia longispina Packar(l, and BeUmirits lacoe~ 
Packard. In a note on the validity of the genus Euproops, the author ex-
pre es the opinion '' that the apparent differences uetweeu Prestwichia 
and Euproops, a stated by Mes rs. Meek and W ortben, did not exist 
in nature." In a foot-note, p. 150, the author discusses the characters 
of Prestwichia eriensis Williams, auJ. pre ents reasons for the opinion 
that the pecie, i uot a Prestwichia, and for it he proposes the name 
and uri fly d fine the new genu, Protolimnlus. A synopsi of North 
Am rican ipho ura i given, p. 150; the name Synziphosura is pro-
po ll i r th u ord r, including Bunorlidm Packard, Hemiaspidre Zittel 
(re rict 1), Pseudonisciclw Packard, and Neolimulidre Packard. 
Tb term P o toma i pr po: cl on page 156 for the cla which in-
rd r (r) Merostomata, with the subordei:-s Xip hoswra, 
ynziphosura , 1Hl Eurypterirla, and (II) Trilobita. 
11 1 w ar icl . r · r 1 d und r th ame author' name (:H e, 220) 
w of th m n grc ph a v di. cu, ed. 'Ihe fir tone (21 e) 
tr t Ir par cl y th anth r n the cla Po lo tomata, and 
h • nb ·t 11c f th la t r part of th fourth paper aboY 1·e-
(..,l d). b , rti ·le (J20) 11 F ·il rthr pod ·, in th Am ri-
i.· } bri f noti · . th• editor f th four pap 1· ju 
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S. H. Scudder (233) commuuicates a brief note on Dr. Woodward's 
paper in the Geological Magazine, "On British Uarboniferous Cock-
roaches." 
J. M: Clarke (31) bas published in the Journal of Morphology a beauti-
ful and exhaustive memoir on the eyes of the common Devonian Trilo-
bite, Phacops rana Green. He discusses the subject under the follow-
ing sections: "The character of the yisual area;" "The comp()sition of 
the visual node," showing the arrangement of the lenses; " The struc-
ture of tbe lens;'' "The multiplication and diminution in the number of 
lenses;" '' The development of the lens ;" '' The structure of the sclera ;" 
"The modes of preservation of the visual surface." 
August F. Foerste (83a) communicates some notes on the discovery 
of two new species in the Trenton limestone of'Minnesota. These species 
are Illmnus (Nileus) minnesotensis sp. nov., p. 478, f. 1, aud Itlmnus Her-
ricki, sp. nov., p. 497, f. 2, the latter of which he compares with Illmnus 
pterocephalus Whitfield, of the Niagara strata of Wisconsin. Figure and 
description are also given of lllmnus ambiguus Foerste, from the Niagara 
group of Pennsylvania. 
E. G. Chapman (23) publishes a short paper on the classification of 
Trilobites. 
E. N. S. Ringueberg (224) read a paper on a Trilobite track which 
presents the ten pairs of impressions of the feet in groups, separate from 
each other, from which he concludes that the mode of progression was 
by a series of jumps. 
VERTEBRA'l'A. 
G. F. Matthew (166, 168) describes an interesting fish from the Silu-
rian at Nerepis Hills, King's County, New Brunswick, under the name 
Diplaspis Acadica, (gen. et sp. nov.) page 69 (of No. Hi6), and this 
species he regards as allied to Pteraspis, but distinct. The species was 
originally described as Pteraspis (') Acadica by the author, in the Ca-
nadian Record of Science, 1886, pages 251, 252 and 323-325, and was 
taken from shales considered to be of an Upper Silurian age. 
,J. S. Newberry (190) discusses the characters of the genus Edestus, 
and describes the jaw of a gigantic species called Edestus giganteus (sp. 
nov.), page 121, plate vi., f. 1. The paper by Miss _Hitchcock (115) is a 
disct1ssion of the relations of this genus. Professor Newberry has also 
published everal papers on fossil fishes from the DevoniaH and Carbo-
niferous (191,194, 195, 197, and l!JS). In the paper on T-itanichthys (195) 
a general description of the bones is given, illustrate1l witll diagrams 
and drawings (which are not reproduced in the paper), and the name 
Titanichthys Olarkii ( p. nov.) was given to the species in honor of the 
<li coverer, Dr. William Ulark. The uote in the American Geologist 
by E. vV. Claypole (34) refel's to this same specimen.. In the paper 
( lOS), which is but an abstract, Profcs or Newberry describes briefly and 
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gives tlie names of the following new species and genus: Oladoaus l[ep-
leri, pp. 178,179; Actinophorus (gen. uov.) p. 179; A. Olarki'i, p.179; 
Din·ichthys curtus, p. 179 ; D. t1ibercitlatus, p. 179. In the paper (197) a 
new species is briefly noticed under the name Rhizodus anceps, p. 165, 
discovered by William McA<lams in the St. Loni~ limestone at Alton, 
Illinois. 
A paper was read by J. F. Whiteaves (293) in May, 1888, before the 
Royal Society of Canada, entitled " Illustrations of the Fossil Fishes of 
the Devonian rocks of Canada." (If this is published, a copy has not 
yet reached me. March 30, 1889.) 
Edward D. Cope (41), in connection with a brief notice of the Part on 
Fishes of Zittel's Manual of Paleontology, takes occasion to give a 
synopsis of his own views on the subject of the classification of the low-
est vertebrata, in anticipation, as he informs the reader, of a fuller 
memoir with illustrations. 
J. W. Hulke (118) discusses the characters of Ornithopsis, H. G. See-
ley, and Omosaurus, H,. Owen, pointing out the propriety of following 
the classification of Professor Marsh, and places Ornithopsis in the 
group Sauropoda, and Omosaurus in the group Stegosauria. He 
que tions whether the specimens in t,he Leeds collection called Omo-
saurUis should not with justice be referred to the genus Stegosaurus, 
Marsh. 
R. Lydekker ( 153), in an article in the Geological Magazine, makes 
some corrections in hi Catalogue of Fossil Reptilia, suggested by con-
ver 'ations with 0. C. Marsh <luriug a visit to the Dinosaurian and other 
coll ction in the British Museum. 
0. 0. Mar h (164) de 'Cribes one new genus and five new species of 
Dino aur from the Potomac formation in Prince George's County, 
Marylann: 
Pleuroca:lus namis, gen. et .sp. nov., p. 90-92, f. 1-6. 
Pleuroca:lus altus, p. nov., p. 92. 
Priconodon crassiis, gen. et sp. nov., p. 93, f. 7-0 . 
.L1.llosa1t1·us medins, sp. nov., p. !l3. 
C<.elurus gracilis, ap. nov. , p. 94. 
of 
Daviesi, 
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G. Baur (12) give::; some points upon the classification and relations 
of the Ichthyopteryg'ia. He concludes that "the Ichthyoptc-.,rygia were 
developed from land-living reptiles which very much approach the 
Sphenodontidoo;" he classifies them jn three families, viz: (1) Mixo-
sauridoo, Baur (including the genus Mixosaurus, Baur); (2) Ichthyo-
sauridoo. Bonaparte (including the genus Ichthyosaurus~ Koenig, etc.); 
(3) Baptanodontidm, Marsh (including Baptanodon, Marsh). 
F. W. Cragin (55) describes, without figures, Trinacromeritm (gen. 
nov.) and T. Bentonianum (sp. nov.), pp. 405-407. This species is said 
to belong to the order Sauropterygia, to . resemble the genus Baptano-
don, Marsh, all(l it may be identical genericaJly with Piratosaurus, Leidy. 
'l'he author promises a fuller paper with illustrations in the ·' Bulletin 
of the Washhurn College Laboratory of Natural History, Topeka, 
Kansas." 
E. D. Cope (52) announces the. discovery of the remains of the genus 
Goniopholis, and describes a new spe~ies under the name of G. Lucasii, 
p. 1107 (no figure). In the paper (39) on American Triassic Rhyncho-
cephalia, he describes, more fully than in the original article, Typo-
thorax coccinarium, Cope, and from the study of new material he con-
cludes that the species is allied closely to the genus .2Etosaurus of 
Fraas. In another paper ( 43), the same author describes the following 
new species from the Trias of North America: 
Episcoposaurus horrid us, p. 213; the gen us of this species is also new and is con-
trasted witl1 Belorlon. (No illustrations.) 
Tanystrophams WUlistoni, p. 227. (No figure.) 
Additional characters are described for the following species: 
Eupelon d1wus, Cope. 
Typotho1·ax coccinarum, Cope. 
Belodon buceros, Cope. 
Belodon scolopax, Cope. 
Tanystrophceus longfoollis, Cope. 
Tanystro1Jh<euiJ Bauri, Cope. 
Henry F. Osborne (204) compares and contrasts the two genera 
Dromatherium, Emmons, and Microconodon, Osborne, and finds reason 
for considering them quite distinct types of animals. The Dromatherium 
he regards as distinct from any known mammal, recent or fossil, pre-
senting some reptilian features, while· the Microconodon is a more re-
cent type and approaches irt the form of its teeth some of the Jurassic 
mammal . The genus Microconodon was described by the author in 
the Proceedings of the Philadelphia Academy of Natural Science for 
18 6, page 362. It is founded upon the specimen iu the collection of 
th cademy of Natural Science at Philadelphia, which was originally 
nam d Dr01natherium by Emmons. The type of Dromatheriurn is D. 
sylve ·tre, Emmon , 1 57, the original specimen belonging to the museum 
of Williams Colleg . In this paper both specimens are figured. 
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0. C. Ivlarsb (159) gives a most valuable coutribution to our lrnowle<lge 
of Mesozoic mammals, and describes with illustrations the following 
new species and genera: 
1. Allodonfortis, p. 331, pl. vii, f. 7-15. 
2. Ctenacodon potens, p. 333, p1. viii, f. 2, 3, 7, 8, 9. 
3
_ 5 Asthenodon (gen_. nov.), p. 336, p1._ ix, f. 6, 7. 
{ .Asthenoclon segms, p. 336, pl. 1x, f. 6, 7. 
4. Laodon venii?ttts, p . 337, pl. ix, f. 5. 
5 5 Enneoclon (gen. nov.) , p. 339, pl. x, f. 4. ' · { Enneoclon crassus, p. 339, pl. x, f. 4. 
6. Enneodon affinis, p. 339. 
7 5 Menacodon (gen. nov. ), p. 340, pl. x , f. 5, 6. · { Menacodon rarus, p. 340, pl. x, f. 5, 6. 
Ptiacodon(gen.nov.), p.341, pl. x, f.9, (type Tinodonferox, Marsh, 1880), pl. 
x, f. !:I. 
8• 5 Pautodon (gen. nov ), p. 342, pl. x, f. 7, 8. { Paiirodon valens, p. 342, pl. x, f. 7. 8. 
These are distributed among the following families, vii, 1 and 2 in 
Plagiaulacidre, 3 and 4 with Dryolestes in Dryolestid ro, 5 and 6, and 
Diplocynoclon and Docadon in the family Diplocynodontidro, 7 in the 
family Spalacotheridre, the genus Tinoclon in the family Tinodontidre, 
Triconodon and the new genus Priacodon in the family Triconodontidre, 
and 8 in the family Paurodontidre. 
The autlior regards none of tlle known Mesozoic mammals as truly 
herbivorous. Tlle Triassic mammals belonging to the two families 
Dromatheri<lre and Microlestidro are quite distinct from any of the Ju-
ras ic form ·. With a few exceptions the Mesozoic mammals best pre-
served are manifestly low generalized forms without any distinctive 
mar upial characters (p. 344). They are distributed by the author in 
the three order , Pantother-ia (Marsh, 1880), A.ltotheria (Marsh, 18 0), 
and Jlfars1tpialia; the families Plagiaulacidro and Micro le tidro alone 
being referred to the latter order. The paper (100) iu tlle Geological 
Magazine appear to be a republication of the above. 
H.F. 0 borne (203, 210) publi hed an abstract of a paper on Mesozoic 
mammalia in the Pr c ding (203), which is publi ·lied in full in tlle 
Journal (210) f th A ad my of atural Science, Philadelphia. The 
au bor cla,. ifi the M , ozoic mammal primarily into two gro up : (I) 
Th u ord r jlfoltituberculcita, ope, 1884; (II) A uborder, po , ibly 
quiv 1 nt t Polyprotorlonta, call cl by him "proto-Marwpia,lia," p.10. 
Ju th , uborcl r .,llultituberculata are iuclnd d the familie ' , 1.Plagiaula-
·i h Mar h · 2. ol <lonti 1: ' . 
arrang d in veral ·ub-
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orous sub-group, D. (6) Athrodontidro, of which the genus A.throdon 
(gen. nov.) is based upon the maxilla of Stylodon pusillus (Owen). 
The Multitubercu,lata are regarded as a sub-order of the Marsupialia, 
while the second sub-order presents no characters associating them with 
known Marsupialia. . 
Osborne (215) gives additional observations upon the structure and 
classification of Mesozoic mammals, and offers the following summary, 
pp. 300-301, of the principal features of this contribution: 
"The principal features of the present contribution are the follow-
ing: (1) Additional characters of Amphilestes and the probable determi-
nation of the premolar-molar formula. ·(2) Additional characters of 
Phascolotherium, suggesting a di vision between molars and premolars. 
(3) A review of the A1nphitylus dentition. (4) The union of Leptocladus 
dubius and Spalacotherium minus with Peramus, and determination of 
the mandibular dentition of the latter genus. ~~he molars are trituber 
cular. (5) The discovery also of apparently tritubercular molars in 
AnipMtheriuni and probable determination of the premolar-molar for-
mula (confirming Owen's views); (6) confirming Lydekker's suggestion 
of the probable union of Peralestes with Sp;J;lacotherium, and of Pera-
spalax with Aniblotherium,; (7) the probable union of Peraspala,x, Am-
blotherium, Achyrodon, Phascolestes, Stylodon, and Ourtodon into two or 
three genera with a substantially similar molar structure; (8) the cor-
rection of the writer's former views as to the family separation of the 
Peralestidm and probably of the Ourtodontidm. 
"The general result of the renewed and more extended study of these 
mammals has thus been, first, to reduce the number of genera and elim-
inate two of the families proposed in the memoir; second, by the dis-
covery of the molar structure of Amphitherium and Peramus, to substan-
tially reduce the number of molar types among the English genera to 
two, viz, the triconodont in Arnphilestes, Phascolotherium, Triconodon, and 
probably Amphitylus, and the tritubermtlar in all the remaining genera. 
"This latter result is of great interest in its bearing upon the theory 
that the molar teeth of all the mammalia have either passed through 
the tritubercular stage, or have been arrested at one of the steps in 
tooth development leading to this stage." 
Osborne (213) gives a short abstract of the full paper (214), which was 
published in the December number of tlie American Naturalist, 1888. 
Tbe author proposes the following nomenclature for the cusps of the 
upper molars: 
Protocone, for the antero-internal cusp. 
Hypocone, for the po tero-internal cusp, or sixth cusp. 
Paracone, for the antero-external cusp. 
Metacone, for the postero-external cusp. 
Protoconule, ~ r the anterior-intermedial cusp. 
ft1etacon1.tle, for tbe po terior-intermedial cusp. 
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For the lower molars the termination e is changed to id in the first 
four names for the corresponding cusps, thus, Hypocone for the upper, 
Hypoconid for the lower. The term Epiconid is applied to the postero-
iuternal cusp. 
Osborne's paper (214) in its original form was read before the Geolog-
ical section of the Bath meeting of the British Association in Septem-
ber, 1888, and also b_efore the National Academy of Sciences, in New 
Haven, November, 1888. An abstract was published in the American 
Naturalist (see213), and 214 is the full paper. The author defines "the 
stages of Trituberculy as seen in different types" of the mammalian 
teeth in their order of succession as follows: I. Haplodont type (Cope), 
not yet discovered. I, A. Protodont tubercular type; example, Droma-
theriitrn. II. Triconodont type (Osborne); example, Triconodori. III. 
Tritubercular type (Cope); example, lower molars of Spalacotherium 
and Asthenodon. 
Osborne (211) gives a review of Mr. Lydekker's arrangement of the 
Mesozoic mamma,ls. 
E. D.Cope ( 50) discusses Rii.timeyer's classification with some remarks 
upon the American types fonnd in Switzerland. Mr. Cope (40, 45, 47) 
adds some new facts regarding the vertebrate fauna of the Puerco se-
ries. In the :first paper ( 40) the new species Psittacotherium megalodus 
i described, without figure, on page 469, and the, species P. multifra,gum 
is referred to. In the last paper (47) the author reviews his studies of 
the Puerco epoch, wlJile in the extended paper ( 45) the following species 
and one new genus are described, without illustration: 
Chelydra crassa, p. 306. 
Onycliodectes, (gen. nov. ), p. 317. 0. tisonensis, p. 318. 
Mioclamus bathygnatlws, p. 321. 
Mioclamus pe-ntacus, p. 325. 
Mioclamus gaudrianus, p. 326. 
Mioclamus lydekkerianus, p. 328. 
Mio cl amus filholia11u6, p. 329. 
Mioclamus flove,·ianus, p. 3:30. 
Mioclamus ziltelianus, p. 334. 
Mioclrenns turgiclu11culw1, p. :J:{4. 
hriacw1 schlo saianus, p. 3:38. 
ltriacus ruetim y ra1111s, p. ::340 
Chriacus stenops, p. 311. 
hriacus int•crs,,s, p. 342. 
Triisodon biculminatus, p. :343. 
Diasactts 11avajo ·ius, p. '.}44. 
llaplocom,a cornicnlatus, p 34!>. 
I' ·riptycl us brab usia p . :~4. 
Th v rt f tb 
roeoclilia, 
un h ri , 
1. i illl 1 , of th i<l ntity 
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E. D. Cope (51) states that he has found evidence of the presence of 
the pineal eye in some ancient vertebrates, and calls attention to the 
bearing of this fact upon the relationship of the vertebrates with the 
tunicates. In the plates published with this paper illustrations are 
given of Bothriolepis Oanadensis, the sknll of 111.ycterops ordinatus, Dia-
dectes phnseolinus, and the cranium or brain cases of Belodon buceros, 
- and .A..lligator Mississippiensis. The announcement of this discovery in 
early reptilian vertebrates evidently sugge~ted the following papers : 
H. F. Osborne (205, 206) upon reading Owen's description of Tritylodon 
of the Upper Triassic of South Africa, in which · the author refers to a 
vacuity between the parietals which ''if natural, represents a fontaneIJe, 
or it may be interpreted as a pineal or parietal foramen; it may how-
ever be due to posthumous injury," infers from this the remarkable hy-
pothesis that '' the primitive mammal of the family to which this be-
longs had a pineal eye of some functional value." But examination of . 
the specimen itself hy Dr. George Baur brought out the fact that no 
parietal foramen exists in Tritylodon (~08). Thus suddenly the pineal 
eye of the primitive mammal is knocked out. 
Mr. Cope ( 46) gives some new facts regarding the shoulder girdle 
and extremities of Eriops, and (44) presents a number of tables ex-
pressing the supposed phylogenetic relations of the several genera of 
artiodactyla, tracing them through the various stages of the Tertiary. 
The next (54) is apparently a modified form of this same paper. In 
another paper ( 42) the author describes a part of the mandible of a 
large cat from the Upper Miocene beds of Phillips County, Kansas, 
which is named Machmrodus, and specific name catocopis. ~o figures 
are given. 
Mr. Osborne (209) finds the .name Athrodon, proposed in the paper 
(203) above referred to, preoccupied by Sauvage, and he proposes Kur-
todon as a substitute. 
A memorandum (89) of a paper read at the meeting of the Academy 
of Science in Paris, July 30, 1888, by M. Albert Gaudry, is given in a note, 
Nature, vol. xxxv1n, p. 384, in which tbe author records the relative 
dimensions of some of the larger Tertiary and Quaternary mammals; · 
Dinotherium giganteum is given the first place, and Mastodon Ameri-
canus of the Quaternary of the United States is given the fourth place. 
Mr. Cope (48) announces the discovery of a fragment of the carapace 
of Glyptodon in Nueces County,. southern Texas, in beds which have 
yielded Equus crenidens, Cope. The .discovery was made by William 
Taylor, and the specimen i~ described and named Glyptodon petalifer-
ous ( p, HOV.), pp. 45, 346. 
J. A. Allen (2) d cribes from the Miocene of CharleRton, South Car-
olina, ~ qitalodon Tiedernanni ( p. nov.), p. _35, pls. v, vi. 
J. M. Olar] (20, 30) announce the discovery of elephant bones as-
sociated witll charcoal and pottery at Attica, Wyoming County, New 
York, 
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James Hall (96) notes tbe discovery of an elk (Elaphus Ganadensis ) 
[sic] in the town of Farmington, Ontario County, New York. The title 
is as above, but it does not appear whether the author intends to in-
dicate the species found to be the red deer ( Oervus elaphus, Linn.), or 
tbe wapiti ( Gervits Ganadensis, Erxl. ), or the true moose. 
Joseph Leidy (147) announces the discovery of a new species of Bip-
potheriwrn, which is described and figured, p. 310, under the name Hip-
potheriitm plicatile. 
0. C. Marsh (165) briefly describes a new fossil S1renian from Cali-
fornia, proposing the name Desmostylus hesperus (gen. et sp. nov.), pp. 
95, 96, .fig8. 1, 2, 3, Tertiary, Alameda County, California. The sa,me 
author (161) describes several new fossil mammals as follows: 
Bison alticornis (sp. nov. ), p. 323, f. 1, 2, Denver group, near Denver, Colorado. 
Acer·athel'iuin aotilurn (sp. nov.), p. 325, f. 3, 4, Pliocene, Phillips County, Kan-
sas. 
Brontopsrobustus (gen. et sp. nov.), p. 326, f. 5, 6, Lower Miocene, near White 
River, Nebraska. 
Bronlops dispa1· (sp . uov.), p. 32 , f. 7, 8, Lower Miocene, Dakota. 
Menops 1,arians (gm1. et sp . nov.), p. :328, f. 9, 10, L ower Miocene, Dakota. 
Titanops cnrllrn (ge11. et Hp. nov.), p. 330, f. 11, Lower Miocene, Colorado. 
Titanops elatu-3 (sp. nov. ), p. 330, f. 12, Mioccno, Dakota. 
All ops se1·otinus (gen. ot sp. nov. ), p. 3!H, Miocene, Dakota. 
Mr. W J McGee (176) notes the discovery of Ovibos cavifrons from the 
Loes of Iowa. 
W. B. Scott and H. F. Osborne (230) give a preliminary account of 
the fo ·il mammal' of the White River formation in the Museum of Uom-
parativ Zoology coll cteu by Samuel Garman in Nebraska and Da-
kota. Tl.l e following new species and genera are described: 
Ifyotherimn Amerioanurn (sp. nov.), p. 155, no figure. 
Mino<lu s liolwceras (sp. nov.), p. 159, sketch 2 of figs. 5, G .
. Minoclus c1olichoceras ( sp . 110v. ), p. 160, sketch 3 of figs. 5, 6. 
Mino<lus platyceraf/ (Hp. nov.), p. 160, fig. of horns, f. 4. 
Meta1nynodo11 planifrons ( p. nov.), pp. 165-160, f. 7, 8, D. 
Jiyracodon major (sp. nov.), p. 179, no figures. 
11.yracuclon planiceJJIJ (sp. nov. ), p. 170, no figures. 
omel, i. d fin d p. 157, and the following gen-
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tion (231 ), a 1ist of species is given, and the following new species and 
genera described : 
Arnphicynn (1) vu.lpinurn, p. 255, no figure. 
Plesiartomys sciuroides, p. 256, no figure 
Proto1'eodonparvu.s, gen. et sp. nov. (f Agriochoerus, Marsh), (figure of the up-
per molar series). 
Leptotragulus proavus, gen. et sp. nov., pp. 258, 259, no figure. 
Hyrachy1ts obliquiden8, p. 259. 
Prothyracodon inttrmediurn, gen. et sp. nov., p. 260, no figure. 
Isectolophus annectens, gen. et sp. nov., p. 260, no figure. 
Richard Owen (217) presents the evidence of the existence in Amer-
ica of mammals of the " Plastic Clay" pijriod. 
Madame Pav low (221) gives an account of comparative study of the 
history of the Ungulates of America and Europe. 
Alexander Winchell (305) announces the discovery of bones of the 
extinct Platygonus compressus in Ionia County, Michigan. The author 
states that the bones are being arranged into four skeletons in the mu-
seum of the University of Michigan, and will be described and illus-
trated at some future time. 
E. D. Cope (46a) describes the following new genus and species from 
the John Day l\ilioceneof North America: 
Bothrolabis, Cope, (gen. nov.), p. 66, type B. rostratus, Cope; B. ros-
tratus (sp. rov.), pp. 77-79. The- author states (p. 63) that lithographic 
plates of this species hav_e been printed, but are unpublished. E. D. 
Cope (54a, 43a) discusses the mechanical origin of the dentition of 
mammals. The author attempts (54a) to show why the Amblypoda, 
having at the start apparently the same mechanical condition with the 
Carnivora, did not eventually produce t,he same result. He thinks that 
the divergence of mammalfa,n dentition into two types, the tritubercu-
lar and the quadritubercular, bas been due to the adoption of different 
food habits. "The tritubercular," he says, "is the primitive, and is 
adapted for softer food, as flesh, so that the primitive Mammalia were 
carnivorous, or nearly so. The mastication of bard food was impossi-
ble until the molars of the two series opposed each other, and this was 
not accomplished until the quadritubercular or superior molar was pro-
duced." 
VEGE'l'AL P .A.L.AWNTOLOGY. 
Sir William Dawson (67) describes the Sporocarps of the Erian 
Shale. The circular specimens, originally described as Sporangite.s 
Huronensi-~, Daw on, are referred to the Protosalvinia Huronensis, Daw-
son, page 138. The bifurcate form is described under the name Sporo-
carpon f urcatum, page 139, and is illustrated in fig. 1, a, b, c, d. 
A r markable pecimen of Devonian Lepidodendron is briefly de-
scdb d by C-- (!36). Mention is made of the discovery of a large 
porti u, 15 fe t long, f the stem of a Lepidodendron primcevum, Roger.s 
(¥), from th arenaceous Porta.g Shales of Naples, Ontario County, 
. Mis, 142--20 
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New York, deposited in the New York State Museum at Albany. The 
cicatrices of thl\ leaves are well preserved in the specimen, and present 
considerable difference in form and arrangement on different parts of 
the stem. 
Leo Lesquereux (151) describes several Carboniferous forms from 
near Gadsden, Alabama. The following are the new speci~s: Rhabdo-
carpus Russellii, p. 86, pl. xxix, f. 10, and Stigmaria Russellii, p. 87, pl. 
xxix, f. 11. 
J. S. Newberry (196 and 200) describes some specimens of fossil 
plants from San Juancito, Honduras, brought by Charles M. Rolker, 
and other specimens sent by T. H. Leggett. In the first paper the e 
had been identified by the author, and were announced as representa-
ti ves of a Rh re tic or Upper Triassic flora. In the article in the Ameri-
can Journal (260) fourteen species are mentioned, the following of 
which are new: Otozamites linguiformis, p. 344, f. 9, 10; Enoephalastos 
(¥) dentioulatus, p. 346, f. 5; Sphenozamites robustus, p. 34 7, f. 12-14; 
Sphenozarnites (') grandis, p. 347; Anornozarnites elegans, p. 348, f. 6-8; 
Noggerathiopsi8 sp., p. 350. 
An abstract, very brief, is given in the Proceedings of the American 
As ociation of a, paper read by Professor Newberry (192) on the Cre-
taceou Flora of North Ameri_ca. 
Sir William Dawson (64, 68, 71) discusses the characters of the Cre-
taceous plants of the western territories of Canada and other parts of 
Briti h America. 
The flora of the Lairamie group is discussed by L. F. Ward (266), and 
a hort review of the same by Leo Lesquereux (149) is given. Profe or 
Ward (266) de 'Cribes a considerable number of new species, and illus-
trat .s others which have previously been described. The de criptious 
were fir t publi bed in thi bulletin (2t>6). The figures, however, with 
the p cifi.~ nam s were i u din connection with the author's paper in 
tlie ixth Annual R port of the U. S. Geological Survey for 1884 a]J(_l 
1 -, ntitled '' yno i of the Flora of the Laramie Group," page' 
3 9-51 , ixt -fiv plate , a explained in th '' Explanatory Remark ," 
p g , -12 f th u11 tin. The following new species are de cril>ed 
an l < utifully illu trat cl: 
;_i,ira is bii'al •is, p. 14, p1. i, f. ~. 
Populus 1Jp cio1a, p. :l , pl. v, f. 4-7. 
Populus amblyrhy11cha, p. 20, pl. vi, f. 1 ; pl. vii, f. 1-3. 
Pop11l111J da1>h11oor11oi<lcs, p. 20, pl. vii, f. 4--0. 
l'op11lus o:ryrhy11cl1a, p. 21, p1. viii, f. 1, 2. 
I'op11l11s cra11p dod1·oma p. 21, pl. viii, f. 3. 
l'opultts Whit i p. 22, pl. viii, f. 4. 
Pop11lu 11 h dcroid II p. 22, pl. viii, f. 5. 
I'opulu s (lnomaln, p. 2:3 pl. viii, f. 7. 
I'opu lit .:r riop11i11, p. 2:3, pl. 1 · , f. 1. 
Pop11lu i, <lfJ1tali p. 24, 111. i.·, f. 2. 
biconli p. 21, pl. i.· f. 3. 
arbon i , p. 25, pl. i:x:1 f. , 
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Dryophyllu,m aquamarmn, p. 26, pl. x, f. 2, 4. 
D1·yophyllum Brmteri, p. 27. pl. x, f. 5-8. 
Dryophyllum falcatum, p. 27, pl. xi, f. 1. 
Dryophyllum basidentatum, p. 27, pl. xi, f. 2. 
Cory lits Fosteri, p. 29, pl. xiii, f. 5, 6. 
Alnus Grewiopsis, p. 30, pl. xiv, f.1. 
Betula coryloides, p. 31, pl. xiv, f. 3. 
Betnla basiserrata, p. 32, pl. xiv, f. 4. 
Platanu~ basilobata, p. 3G, pl. xvii, f.1; pl. xviii, f. 1-3, 3a; pl. xix, f. 1. 
Ficus Crossii, p. 39, pl. xxi, f. 2. 
Ficus speciosissima, p. 39, pl. xxi, f. 3. 
Ficus siri-uosa, p. 41, pl. xxii, f. 2: 
Ficus limpida, p. 42, pl. xxii, t 3. 
Ficus viburnifolia, p. 42, pl. xxii, f. 4-8. 
Ulmus planeroides, p. 44, pl. xxiii, f. 1, 2. 
Ulrnus minima, p. 45, pl. xxi ii, f. 3, 4. 
Ulmus rhamnifolia, p. 45, pl. xxiH, f. 5. 
Ulmus orbicularis, p. 46, pl. xxiii, f. 6. 
Litswa Carbonensis, p. 48, pl. x.xiv, f. 1. 
Nyssa Buddiana, p. 53, pl. xxv, f. 4. 
(?) Cornus Fosteri, p. 54, pl u. .. v., f. 5. 
Corni,s Ernmonsii, p. 55, pl. xxvi, f. 2, 3. 
Hedera panJula, p. 57, pl. xxv.i, f. 4. 
Hedera minima, p. 57, pl. xxvi, f. 5. 
Hedera Br1tne1·i, p. 58, pl. xxvi, f. 6. 
Hedera aqnamara, p. 59, pl. xxvi, f. 7. 
Aralia digitata, p. 62, pl. :x:xvii, f. 3-5; pl. xxviii, f. 1. 
Sapindus grandifoliolus, p. 67, pl. xxx, f. 3-5; pl. xxxi, f. 1, 2. 
Sa pindus ala,tus, p. 68, pl, xxxi, f. 3, 4. 
Vitis Bruneri, p. 69, pl. xxxii, f. 1, 2. 
Vitis Carbonensis, p. 70, pl. xxxii, f. 3. 
Vitis Xantholi thensis, p. 71, pl. xxxii, f. 4, 5. 
Vitis cuspidata, p. 71, pl. xxxii, f. 6-8. 
Zizyphus serrulatus, p. 73, pl. xxxiii, f. 3, 4. 
Paliurus pulcherrimus, p. 75, pl. xxxiii, f. 11. 
Paliurns Pealei, p. 76, pl. xxxiii, f. 12-14. 
Celastrusfe1·rugineus, p. 78, pl. xxxb·, f.1-4. 
Celastrus Tanrinensis, p. 79, pl. xx:xiv, f. 5, 6. 
Celastrits alnifolius, p. 80, pl. xxxv, f. 1, ~-
Celastrus 11terospennoides, p. 80, pl. xxxv, f. :3-6. 
Ce7astrus ovatus, p. 81, pl. xxxvi, f. 1. 
Celastru,s Grewiopsis, p. 81, pl. xxxvi, f. 2. 
Celastrus curvinervis, p. 82, pl. xxxvi, f. 3, 4. 
EnonyntU:B Xantholithensis, p. 82, pl. xxxvii, f. 1, 2. 
Elreodendron serrulatum, p. 83, pl. :x:xxvii, f. 3-f.. 
Elreodendron polyrnorphurn, p. 84, pl. xxxviii, f.1-7. 
f Grewia celastroides, p. 86, pl. xxxix, f. :l. 
Y Grewici Pealei, p. 87, pl. xxxix, f. 3-5. 
Grewiopsis platanifolia, p. O, pl. x l, f. 1. 
Grewiospis tibnrnifolia, p. 89, pl. x1, f. 2. 
G-rewiopsis pop1ilifolia, p. 90, pl. x l, f. 3-5. 
G1·ewiopsis jicifolia, p. 92, pl. x li , f. 1, 2. 
Grewiopsis JJCtliurifolia, p. 92, pl. x li, f. 3. 
Pterospcrinites co,·datus, p. !)3, pl. xli, f. 4. 
Pterospermites Whit i, p. 94, pl. xli, f. 5, 6. 
Pterospcnnites minor, p. % 1 pl. xlii, f. 1-3, 
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T C1·ed11eria daturmfolia, p. 97, pl. xlii, f. 4; pl. xliii, xliv, xlv. 
Cociilns Baydenianus, p. 100, pl. xlvii, f. 1-4; pl. xlvii, f. 1. 
Lioriodendron Lammiense, p. 102, pl. xl v_iii, f. 2 . 
.Magnolia pulchra, 1'· 103, pl. xlviii, f. 3, 4. 
T Diospyros obtusata, p. 105, pl. xlix, f. 5. 
Viburnurn pmjectwrn, p. 109, pl. Iii, f. 3, 4 ; pl. liii, f. 1. 
Vilrnrnum rnacrodontum, p. 110, pl. liii, f. 2. 
Vibemurn limpidum, p. 110, pl. liii, f. 3-6. 
Vibernum pmplexu.m, p. 111, pl. liv, f. 2, 3. 
Viburnum elongaturn, p. 112, pl. liv, f. 4, 5. 
Viburnmn oppositineri,c, p. 112, pl. lv, f. 1, 2. 
Vibel'l1um erectum, p. 112; pl. lv, f. 3. 
Viburnmn Newbm·rianum, p. 113, pl. lvi, f, 1-6. 
Vibiirnimi betulmfolium, p. 114, pl. lvii, f. 4. 
Viburnmnfinale, p. 115, pl. lvii, f. 5. 
Professor Ward bas also contributed several reviews of current lit-
erature on Palreobotany (267, 268-270, 271), which have appeared in 
the American Journal of Science. 
Mr. Lesquereux ( 152) describes fossil plants from. Golden, Colorado; 
all the species are of the Tertiary age, and mostly of the Lower Miocene. 
The following a,re the new species described and named, but not illus-
trated: 
Ptcris nnd11,lata, p. 43. 
Geonomites graminifolius, p. 44. 
Palmocarpon lineatinn, p. 44. · 
Pipm· Ileerii, p. 44. 
Betida f al lax, p. 45. 
Betula Schimperi, p. 45. 
.L1.l11us rugosa, p. 45. 
Alnus carpinifolia, p. 45. 
Quercus celastrijolia, p. 46. 
Que,·cus coloraden&is, p. 46. 
Quercus Whitei, p. 46. 
Po1mlw1 tentdnervata p. 4 
lmus ant ccdens, p. 49. 
Ficus Berthoudi, p. 49. 
Ficus ..lndrrei, p. 50. 
Protoficus Zeilleri, p. 50. 
Styrax Lararniense, p. 51. 
CiBmB C01'!flifolia, p. 52. 
Cissus duplicato-se1·rata, p. 52. 
Ptm·ospermite~ grandidcntatus, p. 53. 
Pterospe1"11iites, species, p. 53 . 
Negimdo decurrens, p. 54. 
CelastrttB Gaudini, p. 54. 
Paliunis Coloraclensis, p. 55. 
Cratmgus Englehardti, p. 56. 
Cratcegus rnyricoides, p. 56. 
Cratcrgus betula>fo1ia, p. 56. 
Pterocal'ya retusa, p. 56. 
Ilhamnus creatus, p. 55. 
of rncitied wood from 
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during the Pliocene times, and that tbP. islands were separated from the 
mainland during the Quaternary period. 
Leo Lesquereux (150) in a paper (compiled and prepared for publica-
tion by F. H. Knowlton, assistant curator of Botany and Fossil Plants 
U. S. National Museum), has described a number of new species of 
plants from various localities in North America of Upper Mesozoic and 
Cenozoic age : 
Myrfoa elamoides, p. 12, pl. iv, f. 5. Lower Eocene, Kentucky. 
Miocene, John Day Valley, Oregon: 
Acacia Oregoniana, p. 14, pl. v, f. 4. 
Acer Bendirei, p. 14, pl. v., f. 5; vi, f. 1; vii; f. 1; viii, 1. 
Acer dirnorphum, p. 15, pl. ix, f. 1. 
Rhus Bendirei, p. 15, pl. ix, f. 2. 
Ancll-omeda (?) (Leucothce) crassa, p. 16. 
Cm-pites fragariceformis, sp. nov., p. 16 (no description). 
Salix Engelhardti, p. 17, pl. viii, f. 2. 
Quercus Borniana, p. 17, pl. v, f. 6. 
Quercus pseitdoly1·ata, var. brevifolia, n. var. (no description), pl. x, f. 2. 
Quercits psendolyrata, var. latifoUa, n. var. (no description), pl. xii, f. 1. 
Quercuspseudolyrata, var. obtttsiloba, n. var. (no description), pl. x, f. 3. 
Ficits (?) Oregoniana, p. 18, pl. ix, f. 3. 
Smilax Warclii, p. 19, pl. xiii, f. 1. 
From Wasco Connty, Oregon(?), Eocene: 
Salix Schirnperi~ p. 21, pl. xiii, f. fi. 
Phyllites Wascoensis, p. 22, pl. x iv, f. 3. 
Equiseturn Hornii, p. 23, named without figure "Carpites cinconm, n. sp.," 
p. 21. 
Persea pnnctnlata, p. 26, pl. xiv, f. 1. Ala.meda County, California (?), 
Miocene. 
Persea Dilleri, p. 27, pl. xiii , f. 2-4. Shasta Connty, California (?), Mio-
cene. 
Ficns Shastensis, p. 28, pl. xi, f. 3. Shasta County, California, Miocene. 
Aralia Lasseniana, p. 28, pl. xiv, f. 5. Lassen County, Oaliforuia (f), 
Eocene. 
Oreoclaphne litlurf01·mis, p. 30, pl. xiv, f. 4. Lassen County, California (T), 
Eocene. 
Zamitcs Alaslcana, p. 32, pl. x, f. 4. Cape Lisbonrne, Alaska (01), Neocomian. 
Ckonclrites flliciformis, p. 3~2, pl. xvi, f. I. Cape Lisbonrne, Alaska (7), Neo-
comian. 
Diospyros Virginiana L., var. Turneri, n. var., p. 3f>. Contra Costa County, 
California ( f ), Pliocene. 
Cl'atwgus Marcouiana, p. 36, pl. xiv, f. 2; xv, f. I , 2, 
Cratccgn.'J Marcoitiana, var. subintegrifolia, n. var., p. 36, pl. xiv, f. 2 (no 
description). "Fossil Point., P. Y. Sheet.'' 
"The Geological History of Plants," of J. W. Dawson, preRents in a 
very readable form a11 account of the plants which have appeared in the 
pa t and are 110w extinct, describing their hi~torical sequence and the 
characters pre ented by the faunas of each age. The notes to the sev-
eral chripters contain much of value to tbe special student of Palreon-
tol gy. note "On .xamination of Protaxites, by Professor Penhal-
low," i , in. erted at the 11(1 of chapter u. At the end of chapter III 
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are found notes '' On the Classification of Spora,ngites," p. 84 ; "On the 
Nature and Affinities of Ptilophyton," p. 86; "0 n Tree Ferns of the Erian 
Period,'' p. 90; "On El'ian Trees of the Genus Dadox.lJlon, U11ger," p. 96; 
"On Scottish Devonian Plants of Hugh Miller and others," p. 98; "On 
the Geological Relations of some Plant-bearing Beds of Eastern Canada," 
p. 103; "On the Relations of the so-called 'Ursa Stage' of Bear Island 
with the Palreozoic Flora of North America." At the end of chapter 
IV twenty-seven pages of fine print are devoted t o a note "On Charac-
ters and Classification of Palreozoic Plants." In an appendix there are 
eight pages giving "A Comparative View of the successive P alreozoic 
Floras of Northeasteru ·America and Great Britain," and a few pages on 
"Heer's latest results in the Greenland Flora." The volume is particu-
larly complete in its account of the plants of the Devonian of North 
America, in which field the author is the chief ::mthority. 
Leo Lesquereux (148) has prepared for the annual report of the Geo-
logical Survey of Pennsyl vania a short treatise on t he "Characters aml 
Distribution of Pa1mozoic Plants," in which the plants of the Carbon-
iferous system are chiefly discussed. The author also considers the evi-
dences offered by plant remains of the physical conditions under which 
the deposits were form ed, aud the relation s the several geographical 
tracts of North America in which coal measures appear bore to each 
other during t,he Carboniferous age. 
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TranB. VaBBar Bros. Inst,-Transactions of Vassar Brothers' Institute. Poughkeepsie, 
New York. 
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ALPIIABKl'lCAL LIST OF TITLES. 
1. ALDRICH, T. H. Notes on Tertiary fossils, with descriptions of new species. Journ. 
Cincinn. Soc. Nat. Hist., vol. x, No. 2, pp. 78-8:3. 1887. Cincinnati, Ohio. 
2. ALLEN, J. A. Note on Squalodont remains from Charleston, South Carolina. Bull, 
Amer. Mus., vol. n, No. I, pp. 35-49, pls. v,v1, May, 1887. New York. 
3. AMI, HENRY M. Notes on the precise geological horizo~ of Siphonotreta scotica 
Davidson. Ottawa Nat., vo1. 1, No. 9, p. 121, December, 1887. Ott.awa. 
4. -- and S<iWTER, T. W. E. Report of the geological branch of tho Ottawa 
Field Naturalists' Club. Ottawa Nat., vol. 1, No. 7, p. 93. 1887. Ottawa, 
Canada. 
5. -- On the occurrence of Scolithus in rocks of the Chazy formation about 
Ottawa, Ontario. Canad. Rec. Sci., vol. n, p. :304. December, 1887. Mon-
treal. 
6. -- On the occurrence of phosphatic nodules in the Chazy formation about 
Ottawa, Canada. Ottawa Nat., vol. n, No. 3, p. 45. 1888. Ottawa, Canada. 
7. --- On the sequence of the geological formations about Ottawa, with special 
reference to natural gas (with table giving fossils characterizing each). Ot-
tawa Nat., vol. II, No. 6, p. 93. 1888. Ottawa. 
8. -- On Utica fossils from Rideau, Ottawa, Ontario. Ottawa Nat. Trans., vol. 
n, No. 12, pp. 165-169. March, 1888. Ottawa. 
9. -- Notes on fossils from the Utica formation at Point-a-Pie, Murray River. 
Canad. Rec. Sci., vol. rn, pp.101-106. April, 1888. Montreal. 
10. BARROIS, UrrARLES. Les bryozoaires clevonien de l'f;tat do New York, d'apres 
M. James Hall. Ann. Soc. Geo!. Nord, vol. xv, p. 123. 1888. Lille, France. 
11. BAUER, M., DAMES, W., LrnmscrrE, Tn. Neues J ahrbuch ftir Miucralogic, Geol-
ogie, nnd Palaeontologie, nnter Mitwirknng einer Anzahl von Facbgenossen 
berausgegeben von M. Bauer, W. Dames, Th. Liebische. 1887, 1888. Stuttgart. 
12. BAUR, G. On the morphology and origin of the Ichthyopterygia. Amer. Nat., 
vol. xx1, pp. 837-840. 1 87. Philadelphia. 
13. BEACIILER, CH. S. Crinoid beds at Crawfordsville, Indiana. Amer. Nat., vol. 
xxi, p. 1106. 1887. Philadelphia. 
14. -- Keokuk group at Crawfordsville, Indiana. Amer. Geol., vol. n, pp. 407-
412. December, 1888. Minneapolis. 
15. BELL, ROBERT. Report on an exploration of portions of the At-ta-wa-p ish-ka.t 
and Albany Rivers, Lonely Lake to James Bay, by R. Bell, B. A. Sci., M. D., 
LL. D., 18 6, pp. l G-3 G, four plates. Auu. Rep. Geol. Surv., Canada, for 
1886. Mont.real, 1 7. (Identifications of Devonian fossils, pp. 27G, 28G, and 
33G, by J. F. Whit aves.) 
16. BILLING , W.R. A new genus and three new species of Cdnoids. Ottawa Nat., 
vol. 1, No. 4, pp. 49-54, and pl.-. Ottawa. July, 1887. 
17. BI u P, J.P. One rtainfos iliferonslimeston sofColumbiaCounty,NewYork, 
and th ir relation to th Hudson Riv r bales and the Taconic system. ( ot . 
Natur , vol. xx.xv, p. 237. 1 7. London and N w York.) Amer. Journ., 1u, 
v 1. x.·xu, pp. 438-441. 1 6. N w Haven. 
1 . BRITT N, . L. n an Arch:.cau plant from tb white crystallin lim stoue of 
21. 
x ouo y, w J r y. Annal _ . York Acad. ci., vol. 1v, No. 4, Ip. 123, 
pl. II. 1 - w York. 
ol., 
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22. CAREZ, L., and DOUVILLE, H. Aunuaire Gcologique universe], revuedeGeologie 
et Paleoutolog-ie, dirigee par Dr. L. Carez pour la partie Geologique, et H. Dou-
ville pour la partie Paleontologique, avec le concours de nombreux Geologues 
Fran~ais et etrangers. Fonde par le Dr. Dagiuconrt. Tome IV, Paris Comp-
toire Geologique de Paris, 15, Rue de Touruon. (Introduction dated" Paris, 
15 cec. lt88.") Index Bibliographique, pp. 1-124. Revue de Geologie pour 
l'anneel887, dirigeeparDr. L. Carez, pp.127-672. RevuedePaleontologiepour 
l' annee 1887, dirigee par H. Douville, pp. 678-871. 
('rhe literature for this part is divided biologically,. and is reviewed sepa-
rately, the Vertebrates and Arthropoda, by Dr. E. Trouessart; the Cephalo-
poda, by M. Em. Haug; the Gasteropoda, by M. Conniann; the Lamellibranchs, 
by M. H. Douville; the Brachiopoda, by M. D. P. Oehlert; the Bryozoa, Antho-
zoa, Spongia, and Protozoa, by M. G. F. Dollfus; the Echinodermata, by M. 
Gauthier; and Vegetal Pah.eontology, by M. Zeiller.) 
23. CHAPMAN, E. J. O.n the Classification of Trilobites. Canadian Rec. Sci., vol. 
n, p. 431. 1887. Montreal. 
24. CLARK, WILLIAM B. A new Ammonite, which throws additional light upon the 
geological position of the Alpine Rhretic. Amer. Jour. Sci., vol. 36, pp. 118-120. 
1888. New Haven. 
25. --- On the geology of a region in northern Tyrol, together with descriptions 
of new species of fossils. The Johns Hopkins Univ. Circular No. 65. 188R. 
Baltimore. 
26. --- On three geological excursions made during the months of October and 
November, 1887, into the southern counties of Maryland. The Johns Hopkins 
Univ. Circular No. 65, with map. April, 1888. Baltimore. 
27. -- Discovery of fossil-bearing Cretaceous strata in Anne Arundel and Prince 
George's Counties, Maryland. The Johns Hopkins Univ. Circular No. 69. 1888. 
Baltimore. 
:.:!8. CLARKE, J.M. Annelid Teeth from the lower portion of the Hamilton group and 
from the Naples shales of Ontario County, New York. 6th Ann. Rep. State 
Geologist, N. Y., pp. 30-37, pl. A'. 1887. Albany. 
2!). --- A communication on Elephantine Lones found at Attica, Wyorniug County, 
New York, with no title. 6th Ann. Rep. of State Geol., pp. 34-:35. 1887. 
Albany. 
:!O. -- Report on bones of Mastodon or Elephas, found associated with char-
coal and pottery at Attica, Wyoming Count,y, New York. 41st Ann. Rep. 
of Trustees of State Mus. Nat. Hist., pp. 388-390. pl. of sections. 11'88. 
Albany. • 
:H. -- '' The structure and Development of the visual area in the Trilobite 
Phacops rana, Green." Jour of Morph., vol. n, No. 2, pp. 253-270, pl. XXI. 
November, 1888. Boston. 
32. -- "Paleontology of New York, vol. vu," as accredited on title page. 1888. 
Albany. (See Hall, James.) 
33. CLAYPOLE, E.W. Preliminary note on some fossil wood from the Carboniferous 
rocks of Ohio. Proc. A. A. A. S., vol. 35, pp. 219-220. 1887. Salem. 
34. --- Note on fossil fishes from Berea, Ohio, collected by Dr. William Clark. 
Amer. Geol., vol. II, No. 1, pp. 62-64. 1888. Minneapolis. 
35. CooPJm, ,J. G. California Pulmonata, Recent ancl Fossil. Proc. and Bull. of 
Cal. Acad. , ci., Bull. n, pp. 355-497, and Proc. 2d ser., vol. 1, p. 11. March, 
August, December, 1887. San Francisco. 
36. -- Catalogue of California Fossils. .A.nn. Rep. of State Mineralogist, (Cali-
fornia,) pp. 2~1-30. 1 8. Sacramento. 
~7. C rm~, W. F. Tabulated 1i. t of Fossils known to occur in tho Waverly of Ohio. 
BnlJ., Deni ou Univ., vol. IV, pt. 1, pp. 123-12!). December, 1888. Granville, 
bio. 
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38. Cori,;, E. D. The Diuosaurian geuus Cwlunis. Amer. Nat., vol. 21, pp. 367-3(;9. 
1887. Pliiladelphia. 
39. -- Note on "American Triassic Rbyucbocepbalia." Arner. Nat., vol. xx1, 
p. 468. May, 1887. Philadelphia. 
40. -- Note: Some new Treniodonta of the Puerco. Amer. Nat., vol. XXI , p. 46~. 
June, 1887. Philadelphia. 
41. -- '' Zittel's Manual of Palreontology." Amer. Nat., vol. xx1, pp. 1014-1019. 
1887. Philadelphia. 
42. -- A sabre-tooth Tiger from the Loup Fork Beds. Amer. Nat., vol. xx1, pp. 
1019-1020. 1887. Philadelphia. 
43. --- A contribution to the history of the Vertebrata of the Triab of North 
America. Trans. Amer. Phil. Soc., vol. xiv, pp. 209-228, pl. I, n. April, 1 87. 
Philadelphia. 
43a. -- The mechanical origin of the sectorial teeth of Carnivora. Proc. A. A. 
A. S., p. 254. 1887. Salem, Mass. 
44. -- 'l'hc Classification and Phylogeny of tho Artiodactyls. Trans. Amer. Phil. 
Soc., vol. xv, pp. 377-400. October, 1 87. Philadelphia. 
45. -- Synopsis of the vertebrate fauna of the Puerco s~ries. Trans. Am. Phil. 
Soc., vol. XVI, pt. 11, pp. 298-361, pls. IV, v. January, Augnst, 1888. Phila-
delphia. 
46. -- :, On the shoulder girdle and extremities of Eryops." Trans. Amer. Phil. 
Soc., vol. XVI, pt. 2, pp. 362-367. July, 188:-l. Pbila<lclpbia. 
4Ga. -- On the Dicotylime of the John Day Miocene of North America. Proc. 
Amor, Phil. Soc .. vol. xxv, pp. 62-88. 1888. Philadelphia. 
47. -- Tho vertebrate fauna of tho Puerco Epoch. Amor. Nat., vol. xxu, pp. 
161-163. 18Bt3. Philadelphia. 
48. -- Glypto<lon from Texas. Amer. Nat., vol. xxu, pp. 345-346. 18 8. Phil-
a<lelphia. 
49. -- Note: "'l'opinard on the latest steps in the genealogy of Mau." Amer. 
Nat., vol. xxu, pp. 660-663. July, 18 8. Philadelphia. 
GO. -- Riitimeyer on the classification of Mammalia, and on American type. ro-
ccutly found in Switzerland. Amer. Nat., vol. xxu: pp. 31-835. Septem-
b r, 1 8. Philadelphia. 
51. -- The Pineal eye in extinct vertebrat s. Amor. Nat., vol. xxu, pp. 914-
917, pl. 15, 16, 17, 1 . October, 1 . Philadelphia. 
52. -- G oniopholis in the Jurassic of Colorado. Amer. at., vol. xxn, pp. 1106-
1107. 1 . Phila.delphia. 
53. -- A Horned Dioosauriau Reptile. Amer. .at., vol. xxn, p. 110 . 1 
Philad lphia. 
54. -- Tho Art.iocla tyla. Amor. Nat., vol. xxn, pp. 1079-1095. 1 tl. Pbil-
adolpbi~. 
54a. -- n the m cha.nicnl origin of the d ntition of Atnbly1Joda. Proc. Amor. 
Phil. oc., vol. ', v, pp. 0 . 1 Philad lphia. 
r:5, 'HA IN, F. \V. Preliminary d . criptiou f. a new or Jittlo known 'aurian from 
th' 13 •nton of Kan. a . Amer. G vol. u, pp. 404-407. D c mb r, 1 
vonian Lepidodcndron. ci nee, vol. IX, 
tPal onto-
Am r. Joor. ci., vol. 
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59. DANA. JAMES D. A brief history of Ta.conic ideas. Amer. Jour. Sci., vol. XXXVI. 
page 410-427. 1888. New Haven. 
60. DARTON, NELSON H. Bibliography of Nortp. American Geology for 1886. Bull. 
44, U. S. Geol. Survey, 1887, 8vo. 94 pp. 1888. Washington. 
61. DAVIS, G. Origin of life and species, and their distribution; a new theory. 52 
p. 1888. Minneapolis. 
62. DAWSON, Sir J. WILLIAM. On the relations of the Geology of the Arctic and 
Atlantic basins. Brit. Asso. Rep. of 56th meeting, 1886, p. 638. 1887. Lon-
don. 
G3. -- On the correlation of the geological structure of the maritime provinces 
of Canada with that of western Europe. (Abstract.) Canadian Rec. Sci. vol. 
n, pp. 404-406, 1887. Montreal; also Science, vol. ix, pp589-591. 1887. New 
York. 
64. -- Note on fossil wood and other plant remains from the Cretaceous and 
Laramie formations of the western territories of Canada. Trans. Royal Soc. 
Canada. Vol. v, pp - -. May, 1887. Montreal. 
6!5. -- The geological history of Plants. The International Sci. series, 8vo, 290 
pp. 1888. New York. D. Appleton & Co. 
66. --- Note on new facts relating to Eozoon Canadense. Geol. Mag. (new ser.), 
Dec. III, vol. v, pp. 49-54, Pl. IV. February, 1888. London. 
67. --· On Sporocarps, discovered by Prof. E. Orton in the Erian shale of Colum-
bus, Ohio. Canadian Rec. Sci., pp. 137-140. 1888. Montreal. 
68. --- Cretaceous FlorasoftheNorthwestTerritoriosofCanada. Arner. Nat., vol. 
XXII, pp. 953-959. 1888. Philadelphia. 
69. -- Specimens of Eozoon Canadense and their geological and other relations. 
Peter Redpath Mus., McGill Univ. Notes on specimens, pp. 107, 8vo, Dawson 
Bros., September, 1888. Montre:tl. 
70 -- "On the Eozoic and Paleozoic rocks of the Atlantic coast of Canada, in 
comparison with those of western Europe and of the interior of America." 
Quart. Journ. Geo!. Soc., pp. 797-817, November, 1888. London. 
71. -- and DAWSON, G. M. VI. On Cretaceous plants from Port McNeal, Van-
couver Island. Trans. R. Soc. Canada, vol. 6, sec. 4, pp. 71, 72. 1888. Montreal. 
72. --- and HINDE, GEORGE JENNINGS. New species of fossil sponges from Lit-
tle Metis, Province of Quebec, Canada. (Preliminary note on new species of 
sponges from the Quebec group at Little Metis, pp. 49, 59, by Sir J. William 
Dawson. Notes on sponges from the Quebec group at Metis, and from the Utica 
shale, pp. 59-68, by George Jennings Hinde.) Canad. Rec. Sci., vol. III, pp. 49-
66. 1888. Montreal. 
73. DOUVILLE, H., and CAREZ, L. (See Carez, L., and Douville, H.) 
74. DVNCAN, P. MARTIN. A reply to Dr. G. J. Hinde's communication '' On the 
genus Hind'ia, Dnncan, and the nawe of its typical species." Ann. and Mag. 
Nat. Hist., ser. 5, vol. XIX, pp. 260-264. 1887. London. 
75. DUNCAN, P. M. On a new genl'ls of Madreporaria.-Glyphasfrma-with remarks 
on the Glyphastrcea Forbesi, Edw. & H., sp., from tho Tertiaries of Maryland. 
Quart. Journ. Geol. Soc., vol. XLIII, pp. 24-32, pl. 111. 1!.,ebruary, 1887. Lon-
don. 
75a. -- (Abstract.) Geol. Mag., n. s., dee. III, vol. IV, pp. 43, 44. 1807. London. 
76. DWIGHT, W. B. Primordial rocks of the Wappinger Valley Limestone. Trans. 
Vassar Bros. Inst. for 188:r-' 7, vol. IV, pp. 130-141. 18d7. Poughkeepsie. 
77. -- Primordial rocks of tho Wappinger Valley Limestone and associated strata. 
Trans. Vassar Bros. Inst. for 1885-'87, vol. IV, pp. 206-214. 1887. Pough-
kecp8ie. 
7 . --- Art. III: Recent oxploratioos in tho Wappinger Va11ey Limestono of 
Dntch ss County, N w York. No. 6: Discovery of additional fossiiiferous Pots-
clam strata, and Pr ·-Pot. dam strata of tho Olencllnl:l group, near Poughkeepsie, 
N w York. Amer. Journ. S., vol. XXXlV, pp. 27-32. July, 1887. New Haven. 
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79 . .l!'ALLENBURG, E. DE. Note on "Fossil trunk of a tree iu hydromica or· sericitic 
g-neii,s.'' Amer. Journ. S., vol. xxx111, p. 158. February, 18cl7. New Haven. 
80. F0ERSTE, A. F . The Clinton group of Ohio., Bull. Denison Univ., vol. II, pt. 1, 
pp. 89-110. May, 1887. Granville, Ohio. (Continued from vol. I.) 
81. -- The Clint,on group of Ohio. Part III. Bryozoa. Bull. Denison Univ., vol. 
II, pt. u, pp. 149-176, pls. XVI, XVII, XVIII. 1887. Granville, Ohio. 
82. -- Recent methods in the study of Bryozoa. Science, vol. x, pp. 22G, 226. 
1887. New York. 
83. -- Flint Ridge Bryozoa. Bull. Denison Univ., vol. II, pt. 1, Appendix m, 
pp. 71-88. May, 1887. Granville, Ohio. 
83a. -- Notes on Illreni. 15th Ann. Rep. Geo!. Nat. Hist. Survey Minn., pp. 478-
4ell, figs . I, II, III. 1887. Minneapolis. 
84. -- Notes on Paleozoic Fossils. Bull. Denison Univ., vol. 111, pt. n, pp. 117-
133. 1888. Granville, Ohio. 
85. -- Notes on a geological section at Todd's Fork, Ohio. (Illustrated.) Amer. 
Geol., vol. u, pp. 412-419. December, 188R. Minneapolis. 
86. Foo1m, ARTIIUR H. Note on the genus .dctino<;eras, with particular reference to 
specimens in the British Mnseum, showing th~ perforated apex of the Siphnn-
cle. Geol. Mag. (uew ser.), dee. III, vol. v, pp. 487-489, and wood-cuts. 1 
London. 
87. --· On the genus Piloceras, Salter, as elucidated by examples lat ·ly discovered 
iu North America and Scotland. Geol. Mag., n. s., dee. nr, vol. iv, pp. 541-546. 
18 7. London. 
88. 
9. 
90. 
91. 
92. 
93. 
94. 
fl. 
97. 
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99. HALL, JAMES. Supplement, containing descriptions and illustrations of Pteropoda, 
Cephalopo~a, and Annelida1 by James Hall, State geologist and palreuntolo-
gist. Geol. Surv. State of N. Y., Palmontology, vol. v, pt. n, pp. 1-42, pls. 
cxrv-CXXIX, and two extra plates. 1888. Albany. 
100. HEILPRIN, ANGELO. "Explorations on the west coast of Florida and in the 
Okerclobee ,vilderness," forming vol. I of the Trans. Wagner Free Inst. of 
Sci.1887. Philadelphia. 
101. ---The geographical and geological distribution of animals. International 
Sci. Series. 12mo. 436 pp. (D. Appleton & Co.) 1887. New York. 
102. --- 'l'he classification of the Post-Cretaceous deposits. Proc. Acad. Nat. Sci. 
Philadelphia, pp. 314-322. 1887. Philadelphia. 
103. -- 'l'he Miocene Mollusca of the Stal! of New Jersey. Proc. Acad. Nat. Sci. 
Philadelphia, pp. 397-405. 18~7. Philadelphia. 
104. --- The geological evidences of evolution. 100 pp. 12mo. With illustra-
tions; 1888. Philadelphia. 
105. HERRICK, C. L. A sketch of the geological history of Licking County, Ohio, 
accompanying an illustrated catalogue of carboniferous fossils from Flint 
Ridge, Ohio. Bull. Sci. Lab. Denison Univ., vol. II, pp. 5-70, 144-141:!, 1887; 
vol. nr, pp. 13-110, 1888; vol. IV, pp. 11-130, 1888. Granville, Ohio. 
106. HICKS, HENRY. The Cambrian rocks of North America. Geol. Mag.(n. s. ), dee. 
III, vol. IV, pp. 155-158. 1887. London. 
107. H[ICKS], L. E. Note. Diatomaceons earth in Nebraska. Amer. Jour. Sci., vol. 
XXXVI, p. 86. lf;88. New Haven. 
108. HILL, R. T. Present condition of knowledge of the geology of Texas. Bull. 45, 
U. S. Geol. Survey. 8vo. 95 pp. 1887. Washington. 
109. --- The Texas section of the American Cretaceous. (Published by permission 
of the director of the U. S. Geological Survey.) Amer. J our. Sci., vol. XXXIV, 
pp. 287-309. October, 18 ·7. New Haven. 
110. --- The topography and geology of the Cross Timbers and surrounding re-
gions in northern Texas. Amer. J our. Sci., vol. xxxrn, pp. 291-303, with map. 
1887. New Haven. 
111. HINDE, G.EORGE JENNINGS. On tlw genus Hindia, Duncan, and the name of its 
typical species. Ann. and Mag. Nat. Hist., 5th ser., vol. XIX, pp. 67-79. 
1887. London. 
112. -- On the history and characters of the genus Septastrrea, D'Orbigny (1849), 
and the identity of its type species with that of Glyphastrrea, Duncan (1887). 
Quart. Journ. Geol. Soc., vol. XLIV, pp. 200-227. pl. IX. May, 1888. Lon-
don. 
113. --- On the chert and l:!iliceom, schists of Permo-Carboniferous strata of Spitz. 
bergen, and on the characters of the sponges therefrom, which have been de-
scribed by Dr. E . von Dunikowski. Geol. Mag. (new ser. ), Dec. III, vol. v, p. 
24. June, 1888. London. 
114. --- Note on the spicules described by Billings in connection with the struct-
ure of A1·chceocyathiis Minganensis. Geol. Mag., Dec. u1, vol. v, No. 5, pp. 226-
~28. 18 . London. 
llfi. HITCHCOCK, FANNY R. M. On the homologies of Edest11s. Amer. Naturalist, 
l 7, pp. 847, 48. Philadelphia. 
116. lIOLMl~s, MARYE. The morphology of the carina upon the septa of rugose 
corals; 1G plates. (Presented as a thesis for tlie degree of <loctor of philoso-
phy in the Univer ity of Michigan, Ann Arbor. June, 1887.) 
117. Ho 'EYMAN, Rev. D. A revision of the Geology of Antigonish County, in Nova 
, cotia. Proc. and Tran . ova Scotia Iu t. Nat. Sci., vol. v1, p. 308. 1887. 
Halifax. 
118. TI LJCE, J. W. Note on som Dinosaurian remains in the 0ollection of A. Leeds, 
sq., ofEy bury, orthamptonshire. Quart. Jotirn. Geol. Soc,, vol. ~Ln1, pp. 
05-702, l 7. Loudon, 
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119. HYATT, ALPHEUS. Primitive forms of Cephalopods. Amer. Nat., vol. xx1, pp. 
64-66. 1887. Philadelphia. 
120. -- (A note on and description of Arniotites and Dorik1·anites (gen. nov.), in 
an article by J. F. Whiteaves '' On some fossils from the Triassic rocks of 
British Columbia," in) Contrib. to Canad. Pal'y, pp. 1'27-149. 1888. Ottawa. 
f21. -- Values in classification of the stage of growth and decline with proposi-
tions for a new nomenclature. Proc. Bost. Soc. Nat. Hist., vol. XXIII, pp. 396-
407. 1888. Salem. (Aho in Science, No. 260, p. 41, Jan., 1888. New York; 
and in Amer. Nat., vol. 22, October, 1888. Philadelphia.) 
122. --- Evolution of the Faunas <¥ the Lower Lias. Proc. Bost. Soc. Nat. Hist., 
vol. xx1v, pp. 17-31. (1889.) (Read,·but not published in 1888.) 
123. JAMES, JOSEPII F. Protozoa of the Cincinnati group. Jour. Cin. Soc. Nat. 
Hist., vol. IX, pp. 244-252. January, 1887. Cincinnati. 
124. --- :Note: Cbalceclonized fossils. Science, vol. x, p. 156. September, 18 7. 
New York. 
125. --- F. Note: Sections of fossils [corals]. Science, vol. x, p. 180. October, 
1887. New York. 
126. --- Index to tbe journal of the Cincinnati Society of Natural Hii;tory, vols. 
I to x inclusive, inclu<l.iog index to part 1 of "Proceedings" of the Soci ty 
(all published). Jour. Cin. Soc. Nat. Hist., vol. II, pp. 1-33. April, 1 
Cincinnati. 
127. --- Letter: Nomenclature of some Cincinnati group fossils. Amor. Geol. vol. 
I, p. 333. May, 1888. Minneapolis. 
12 . -- Montictdipora, .a Coral, not a Polyzoan. Amor. Geol., vol. 1, pp. 3 6-392. 
June, 18 . Minneapolis. 
129. --- American fossil Cryptogamia. Amer. Nat., vol. xxu, pp. 1107-8. 18i38. 
Philadelphia. 
130. JAMES, U. P., and JOSEPII F. JAMES. On the Monticuliporoid corals of the Cin-
cinnati group, with a critical revisiou of the species. Jour. Cin. Soc. Nat. 
Hist., vols. x-x1, pp. 118-141, 158-184, 15-48. 1&;7-1888. Cincinnati. 
131. JAr,.rns, U. P. "Genus Agelacrim,s Vanuxem." Jour. Cin. Soc. Nat. Hist. [re-
print], vol. x, p. 25. 1887. Cincinnati. 
1:32. JOHNSON, L. C. 'fhe structure of Florida. (Read before the A. A . .A. S., N w 
York, August, 1887.) Amer. Jour. Sci., vol. xxxv1, pp. 230-2:.{6. 18 8. New 
Haven. 
132a. J llNSON, LAWRENCE C. (See Smith, Eugene A., and Johnson, Lawrenc C.) 
133. KEMP, JAME, P. • os il plants and rock specimens from W orcest r, Mas achu-
s t . Tran . . Y. Acad. ci., vol. IV, pp. 75, 76. 1887. New York. 
134. KEYI~ , C. R. n the fauna, of the lower coal measures of central Iowa. Proc. 
Acad. Net. ci . Phila., part n, pp. 222-246. July, 1 88. Pbilad lpbia. 
13i:: . -- D crip ion of two new fossils from the Devonian of Iowa. Proc. Acad. 
at. ci. Phila., part 11, pp. 247-248, pl. xu. July 31, 1 . Philadelphia.. 
13 . -- On fo il from th low r coal m ures at D s Moines, Iowa. Am r. 
1., vol. II pp. 2.1-28. Jnly, 1 Unneapolis. 
137. -- On th aita hment f Platyceras to Pah ocrin ids, and it ffeci in m d-
if ·ing th firm f b sb 11. Proc. Am r. Phil. oc., vol. x v, pp. 231-241. 
ctob r 1 . Pbilnd lpbia. 
1: f four n ·w p ci . f Platy ·a11 from th Low r 'arboniC r-
e. Am r. hil. oc.,'vol. xxv (pp. 13-15), pp. 24l-2'13, pl. 
. Pbilad lpbia. 
f Pla y rata t fo ii Crinoids. Amer. at., vol. xxn, pp. 
Philad .lphia.. 
l<·u ar ' h. 1 it f Platyc 1·a11. Am r. ,Tour. ci., vol. xxxv1, pp. 
ct b r, 1 ew Uav a , 
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141. KEYES, C.R.. The coal measnres of central Iowa, and particularly in the vicinity 
of Des Moines. Amer. Geol., vol. II, pp. 396-404. December, 1888. Minne-
apolis. 
142. KNOWLTON, F. H. Silicified wood of Arizona. Proc. U. S. Nat. Mus., p. 1. 
1888. Washington. 
143. LAPWORTI-I, CHARLES. Fossils from Kicking Horse Pass, Manitoba. Science, vol. 
IX, p. ~20. 1887. New York. (See Ann. Rept. Geol. and N. H. Surv. Can-
ada, 1886, vol. II, 220-240.) 
144. --- On the discover.v of the Olenellus fauna in the Lower Cambrian rocks of 
Britain. Geol. Mag. (new ser.), d'ifl· III, vol. v, pp. 484-487. 1888. London. 
145. --- Preliminary report on some Graptolites from the Lower Palreozoic rocks 
on the south side of the St. Lawrence, from Cape Rozier to Tartigo River, 
from the north shore of the island of Orleans, one mile above Cape Ronge, 
and from the Cave Fields, Quebec. Trans. Roy. Soc. Canadafor 1886, vol. v, 
p. 167. 1887. Montreal. · 
146. LE CONTE, JOSEPH. The Flora of the Coast Islands of California in relation to 
recent chauges of Physical Geography. Amer. Jour. Sci., vol. xxx1v, pp. 
457-460. December, 1887. New Haven. 
147. LEIDY, JOSEPH. Fossil bones from Florida. Proc. Acad. Nat. Sci. Philad., part 
m, p. ::W9. 1887. Philadelphia. 
14~. LESQUEREUX, LEO. On the character and distribution of Pahcozoic plants. 
Geol. Surv. Penn., Ann. Rep. for 1886, part 1, pp. 457-522. 1887. Philadelphia. 
149. --- Noto on Prof. L. F. Ward's Synopsis of the Flora of the Laramie group. 
Amer. Jour, Sci., vol. xxx1v, pp. 487-488. December, 1887. New Haven. 
150. --- Recent determinations of fossil plants from l{entucky, Louisiana, Oregon, 
California, Alaska, Greenland, etc., with descriptions of_ new species. Proc. 
U.S. Nat, Mns., pp. 11-38, pl. IV-XVI. 1888. Wai;;hiugton. 
151. --- List of fossil plants collected by Mr. I. C. Russell, at Black Creek, near 
Gadsden, Alabama, with descriptions of several new species. Proc. U.S. Nat. 
Mus., vol. x1, pp. 83-87, pl. xxrx. 1888. Washington. 
152. --- Specimens of fossil plant's collected at Golden, Colorado, 1883, for the 
Museum of· Comparative Zoology, Cambridge, Massachusetts, examined and 
determined by Leo Lesquereux. Bull. Mus. Comp. Zool., vol. XVI, No. 3, G;_eol. 
Sect., vol. II, pp. 43-59. December, 1888. Cambridge, Massachusetts. 
153. LYDEKKER, R. British Museum catalogue of fossil reptilia, and papers on the 
Enaliosaurians. Geol. Mag. (new ser.), dee. III, vol. v, pp. 451-453. 1888, 
London. 
154. MARCOU, JULES. Palmontologic and stratigraphic "principles" of the adver-
saries of the Taconic. Amer. Geol., vol. n, pp. 10-23, 67-88. 1888. Minne-
apolis. 
15:i. --- The Taconic of Georgia, and the report on the geology of Vermont. Mero. 
Host. Soc. Nat. Hist., vol. IV, pp. 105-131, pl. 13. March, 1888. Boston. 
15G. MARCOU, J. B. Review of tho progress of North American Palreontology for the 
yea,r 1 6. Amer. Nat., vol. xx1, pp. 5J2-544. 1887. Philadelphia. 
157. --- Review of th progress of North American Palreontology for the year 1887. 
Amer. Nat., vol. xxn, pp. 67:>-GDI. 1888. Philadelphia. 
15 . MARGERrn, EMM. DE. Les Progres de la Geologic. Congrcs Bibliogrnphiquo 
International (l,xtrait du Cornpto rendu des Travaux), p. 42. 1888. Paris . . 
159. MARSH, O. C. American Juras ie Mammals. Amer. Joum. Sci., vol. xxxn1, 
pp. :327-34 , pl. 7-10. April, 1887. New Haven. 
160. -- American Jura sic Mammals. Geol. Mag. (new ser .. ), dee. 111, vol. 1v, pp. 
241-247, ancl 2 9-.99, pl. VI-IX. Jnne, 1 87. London. 
l61. oLic of n w l<'os il Mammals. Amer. Jouru. Sci. 1 voJ. XXXIV, pp, 323-
331, ctober, 1 7. New liave4, 
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162. MARSH, 0. C. Principal characters of American Jurassic Dinosaurs. Part IX: 
The Skull ancl Dermal armor of Stegosaitrus. Amer. Journ. Sci., vol. xxx1v, 
pp. 413-417. November, 1887. New Haven. 
163. -- The Skull and Dermal armor of Stegosattrus. Geol. Mag. (new ser. ), 
dee. III, vol. v, pp. 11-15, pls. I, II. 1888. London. 
164. -- Notice of a new genus of Sauropoda and other new Dinosaurs from the Po-
tomac formation. Amer, Journ. Sci., vol. xxxv, pp. c9-94. 1888. New 
Haven. 
165. -- Notice of a uew fossil Sirenian from California. Amer. Journ. Sci., vol. 
xxxv, pp. 94-96. 1888. New Haven. 
166. MATTHEW, G. F. A preliminary notice of a new genus of Silurian fishes. Bul1. 
New Bruns. Nat. Rist. Soc., No. 5, pp. 69-73. 1887. St. John's, New Bruus-
wick. 
167. -- Illustrations of the fauna of the St. John's group. No. IV, Pt. I: De-
scription of a new species of Paradoxides (Paradoxides regina). Pt. II: The 
smaller Trilobites with eyes, Ptychopor,ida and Ellipsocephalida. Trans. 
Roy. Soc. Canada, sect. IV, vol. x, pp. 115-166, pl. I, II, III. 1887. Mon-
treal. 
16i-3. -- Additional note on the Pteraspidian fish found in New Brunswick. Canad. 
Rec. Sci., vol. u, p. 323. 1887. Montreal. 
169. -- On the smaller-eyed Trilobites of division 1, with a few remarks on 
the species of the higher di visions of the group. Canad. Rec. Sci., vol. u, p. 
170. 
17!>. 
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185. MEYER, OTTO. On Miocene invertebrates from Virginia. Proc. Amer. Phil. Soc., 
p. 135. 1888. Philadelphia. 
186. --- Upper Tertiary invertebrates from the west side of Chesapeake Bay. 
PrnP-. Acad. Nat. Sci. Philad., pt II, pp. 170-L71. 1888. PhiJadelpltia. 
187. --- Bibliographical notes on the two books of Conrad on 1'ertiary shells. 
Amer. Nat., vol. xxn, pp. 726-727. 188i3. Philadelphia. 
188. MILLER, S. A. A new genus of Crinoids from the Niagara group. Amer. Geol., 
vol. 1, No. 5, pp. 263-264. 1888. Minneapolis. 
189. Moorm, DAVID. Fossil corals of Franklin County, Indiana. Bull. Brookville 
Soc. Nat. Hist., No. 2, p. 50. 1887. 1ndiana. 
190. NASON, FRANK L. On the location of some vertebrate fossil beds in Honduras, 
Central America. Amer. Jour. Sci., vol. xxx1v, pp. 455-457. November, 1887, 
N~w Haven. 
191. NEWBERRY, J. S. On Devonian and Carboniferous Fishes. (Abstract.) Proc. 
A. A. A. s., vol. XXXV, p. 216. 1887. Salem. 
192. -- On the Cretaceous Flora of North America. (Abstract.) Proc. A. A. A. S., 
vol. xxxv, p. 216. 1887. Salem. 
193. --- l<--,anna and Flora of the Trias of New Jersey and the Connecticut Valley, 
(Abstract.) Trans. N. Y. Acad. Sci., vol. v1, pp.124-128. 1887. New York. 
194. -- Cmlosteus, a new genus of fishes from the lower Carboniferous limestone 
of Illinois. (Abstract.) Trans. N. Y. Acad. Sci., vol. VI, pp. 137,138. 1887. 
New York. 
19G. -- Description of a new species of TitanichthJJB. (Abstract.) Trans. N. Y. 
Acad. Sci., vol. VI, pp.164, 165. 1887. New York. 
196. -- Triassic plants from Honduras. Trans. N. Y. Acad. Sci., vol. vn, pp.113-
115. 1888. New York. 
197. --- Notes on a new species of Rhizodus from the St. Louis limestone at 
Alton, Illinois. Tra,ns. N. Y. Acad. Sci., vol. vn, p. 165. 1888. New York. 
198. -- On the fossil fishes of the Erie. shales of Ohio. (Abstract.) Trans. Acad 
Nat. Sci., vol. vu, pp.178-IB0. 1888. New York. 
199. --- On the strnctnre and relations of Edestus, with a description of a gigantic 
new species. Ann. N. Y. Acad. Sci., vol. IV, pp. lrn-122, pls. IV, v, VI. 1888. 
New York. 
200. --- Rhffitic plants from Honduras. Amer. Journ. Sci., vol. XXXVI, pp. 342-351, 
pl. VIII. 1888. New Haven. 
200a. NEWELL, Fmm. IT. Niagara Cepbalopods from northern Indiana. Proc. Bost. 
Soc. Nat. Ilii:;t .. , yo]. xxv1, pp. 460-486. 1888. Boston. 
201. NICHOLSON, II. A. On some new and imperfectly known species of St.romato-
porides, pa1·t III, Ann. and Mag. Nat. Hist., ser. 5, -vol. xrx, pp. 1-17, pls. I-III. 
1887. London. 
202. -- On certain anomalons organisms which are concerned in the formation 
of the Palrozoic limestones. Geo!. Mag., new series, decade n1, voJ. v, pp. 
15-24. 18 8. London. 
203. OSBORNE, II. P. On the structure au<l classification of Mesozoic mammalia. 
(Abstract.) Proc. Acad. Nat. Sci. Phi lad., pt. 11, pp. 282-292. 18ci7. Phila.. 
delphia. 
204 . ....L_ Tho Triassic mammals, Droniatherimn and Mict·oconodon. Proc. Amer. 
Phil. oc., No.125, pp.109-111, pl. XXIV. 1887. Philadelphia. 
20!'i. --- A pineal eye in the Mesozoic mammalia. Science, vol. IX, p. 92. 1887. 
New York. 
206. -- Tho pineal eye in Tritylodo11. Science, vol. IX, p.114. 1887. New York. 
~07. --- The origin of the triLnbercnlar type of mamrualian tentition. Science, 
vol. x, p. 300. lR 7. I ew York. 
20 • o p_arietal foramen in Tritylodon. Science, vol, IX, p. 5!18. 1887. New 
Ym~ . 
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20a. OsnoRNE, TI. F. Note upon the genus Athrodon. Amer. Nat., vol. xxr, p. 1020. 
1887. Philadelphia. 
210. -- On tho structure a,nd classification of Mesozoic mammalia. Journ. Acad. 
Nat. Sci. Philad., vol. rx, No. 2, pp. 186-265. July, 1888. Philadelphia. 
211. -- A review of the Lydekkers' arrangement of the Mesozoic marurnalia. 
(Cat. Foss. Marnm. Brit. Mus., pt. v, 1887 .) Amer. Nat., vol. xxn, pp. 232-
236. 1888. Philadelphia. 
21-l. -- Chalicotherium and Macrotherium. Amer. Nat., vol. xxn, pp. 729,730. 
1888. Philadelphia. 
213. -- The nomenclature of the mammalian molar cusps. · Amer. Nat., vol. xxu, 
pp. 926-928. 1888. Philadelphia. 
214. -- The evolution of the mammalian molar teeth to and from the triLuber-
cular type. Amer. Nat., vol. xxn, pp. 1067-1079. October, 1888. Philadel-
phia. 
215. -- Additional observations upon the st,rncture and classification of the 
Mesozoic rnammalia. Proc. Amid. Nat. Sci . Philall., pp. 2~2-301. October, 
1888. Philadelphia. 
2lo. -- and SCOTT, W. B. (See ScoU,, W. B., and Osborne, H.P.) 
217. OWEN, RICHARD. American evidences of Eocene wammals of the "Plastic 
Clay " Period. Brit. Assoc. A. S., 1886, vol. LV, p. 10:13. Loudou. 
218a. PACKARD, A. S. On the Syncarida, a hi therto undescribed synthetic group of 
Malacostracous Crustacea. Mem. Nat. Acad. Sci., vol. n1, pp. 123-128, pls. 
I, IL 1887. Washington, 
~18b. -- On the Gampsooychidm, an uodescribed family of Schizopod Crustac:ea. 
Mom. Nat. Acad. Sci., vol. ur, pp.129-1:-33, pL 111. (Read 1885 .) 1887. Wash-
ington. 
2L c. -- Ou the Ant!Hacaridm, a family of CarlJouiferous Macrnrous Decapod 
Crustacea. Mem. Nat. Aead. Sci.-, vol. ur, J)p. 135- 1391 pl. 1v. (Head 1885.) 
1887. Washington. 
21 cl. 11 the Carboniferous Xiphosurous Fauna of Nortl1 Amerim1. Mem. Nat. 
Acad. 8ci., vol. III, pp. 143-157, pls. v, vi, v1r. (Read 188;>.) lo87. Wash-
ington. 
21 e. -- Ou the class Podostomata, a grou1, embracing th e Mcrostomata and Tri-
lobite . Annals aud Mag. Nat. Hist., 5th series, vol. xrx, pp. 164.165. 1 7. 
London. 
219. --. Discovery of tb thoracic feet iu a Carboniferous I l1ylloca.ri<lftn. Proc. 
Amer. Phil. Soc., vol. xxm, p. 380. 1 7. Philadelphia. 
220 -- Fo il Arthropods. Am r. Nat., vol. xxr, p. 1100. 18 7. Philadelphia. 
221. PAVL w, MARrn. Btnd ur l'buitoire paleontologiqne des Ongnl es en Ameriqnc 
t n Europe. Bull. oc. Imp. Nat.. Moscou, No. 2, p. 4~3. 1 7·, Rus ia. 
222. Pu 1m, '. , . The pper Hamilton of Chenango and Otsego Conntie , New 
223. P 
~-
York. (Ab. tract.) Proc. A. A. A. S., vol. xxxvr, p. 210. l 8' 7, Salem, 
1a a bu tt . 
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229. SAJ\'IPS0N, F. A. Notes on the Subcarboniferons series at Sedalia, M. Trans N. 
Y. Acad. Sci., vol., vn pp. 246,247. I.-,88. New York. 
230. Scorr, Vv. B., and OSBORNE, H.F. Preliminary account of the fossil mammals 
from the White River formation contained in the Mnseum of Comparative 
Zoology. Bnll. Mus. Comp. Zool., vol. xnr, No. 5, p. 151. 1887. Cambridge. 
231. ------ Prelimiuary report on the vertebrate fossils of the Uiuta formation. 
collcctetl lJy the Princeton exvedition of 188G. Proc. Amer. Phil. Soc., pp. 255-
264. 1887. Philadelphia. 
· ~32. SCUDDER, S. H. Notice of" Fossil Insects." Science, suppl., vol. IX, p. 426. 1887, 
New York . 
. 233. -- Note on some British Carbouiferous cockroaches. Proc. Bost. Soc. Nat. 
Hist., Yol. xxrn, pp. 356-359. 18ci7. Boston. 
234. SEELEY, H. G. On 1'hecospo-11d.1Jlus Da11ie1:ri (Seele~1 ), with i;ome remarks on 1,he 
classification of the Dinosamia. Quart. Journ. Geol. Soc., Yol. xuv, pp. · 
,9-87. February, 1868. London. 
235. SELWYN, ALFRED R. C. "On new facts relating to Eozoon Cauade11se.)) Rcieuce, 
vol. XI, p. 146. 1888. New York. 
236. SHALER, N. S. 011 the geology of the Cambriau district of Bristol Couut,y, 
Massachusetts. Bull. Mus. Comp. Zoiil., vol. xvi, No. 2, pp. 13-42. October, 
1888. Cambridge. 
237. SHALER, N. S., and FoERSTE, A. F. Preliminary descriptions of North Attlebor-
ough fossils. Bull. Mus. Comp. Zool., vol. XVI, _No. 2, Geol. Series, vol. 11, pp. 
27-41, pl. 1, n. 1838. CamlJridge, Massachusetts. 
238. Snmmo1m, CHAS. D. A l>ibliogra.phy of the Foraminifera, recent and fossil, 
from 1865 to 1888, with notes explanatory of some of the rare and little known 
pul.Jlicatious. (See uotice, Awer. Journ. Sci., vol. xxxv1, p. 295.) 18,38. New 
}[,weu. 
239. 8ml\rnK, B. Notes on the fossils of the LoeRs at Iowa City, Iowa. Amer. Geol., 
vol. 1, No. :3, pp. 14Y-15i. 1888. Miuucapolis. 
240. 8IMPS0N, G1WRGI!: B. Descriptious of new species of fossils from the Clinton, 
Lower llelderlJerg, Chemuug, and. Wa,ve?'ly groups, fotrn<l ju the collections 
of tl10 geologicai survey of Peuusylvauia. Trans. Amer. Phil. Soc. (rea<l 
December 5, 1888.) Philadelphia. 
241. Sl\UTU, EuuENE A., and Jo1nrnox, LAWRENCE C. Tertiary and Cretaceous strata 
ofthe Tuscaloosa, 'l'omlJiglJee, aucl ,Al,tlJama Rivers. Bull. 43, U. S. Geol. 
Survey, pp. 1-189. 1887. Washiugtoo. 
~42. SMITH, H.P. "Bison latifrons." Jonru .Ciucinn. Soc. Nat. Hist., vol. x, No.I, p. 
19. Cincinnati. 
243. Sowr1m, T. W. EDWIN. Preliminary Notes on the Chazy formation at Aylmer, 
Province of Quebec. Ottawa Nat., vol. u, No. 1, pp. 11-l5. April, 18d8. OL-
t:t•,ya, Cauada. (See Ami, H. M., and owtcr, T. W. E.) 
~H. 'l'0PLEY, WILLIAM, anu SrmHH0RN, CuARLES DA vrns. Th e Geological Record 
for 1 80-18 4 (inclusive). A list of pulJlicatious on geology, mineralogy, aud 
palroontology, publish ed dnri11g tl10se years; together with certain refer-
onces omitted from previons volumes. Edited uy WiJliam Topley, F. R. S.,. 
F. G. S., and Charles Davies SbcrlJorn, F. G. S. Vol. I. Stratigraphical and 
d ·scriptiYe geology, pp. i- xl aud 1-G44. 1888. Lo11dou. 
245. LHJCn, E. 0. 'ilnrian aurl Devouiau fossil . Amor. Nat., vol. xxr, p: 69. 
1 7, Wasllington. 
24G. -- A list of the Bryowa of the Waverly group in Ohio, with descriptions of 
u w sp cies. Bnll. DeniRon lTniY., vol. 1v, pt. 1, pp. 61-!J(j, pis. XIII_, rv. 
1 cc'm lwl', l . Urnnville, Ohio. 
247, -- A corr 'lation of th Lower 'i]urim1 horizons of Tenuosseo and of tbe Ohio 
and Missis ippi Valleys with tlrnso of New York and Canacla. Aruer. Gcol., 
vol. 11 o. 2, pp. 100-110, 179-190, 305-315; vol. u, })p, 39-44, Fel>ruary, 1888, 
~to, Minneapolis, · 
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248. ULRICH,E. 0. On Sceptropora, a new genus of Bryozoa, with remarks oo Helopora, 
Hall, and other genera of that type. Amer. Geol., vol. 1, pp. ~~8-~34. April, 
Hl88. Minneapolis. 
249. -- Letter: Reply to Mr . .J. F. James about nomenclatnre of some Cincinnati 
group fossils. Amer. Geol., vol. 1, pp. 333-~:~:"). May, 1888. Minneapolis. 
250. VODGES, ANTHONY W. The genera and species of North American Carbonifer-
ous Trilobites. Annals N. Y. Acad. Sci., vol. 1v, pp. 69-105, pl. II, III. 188 . 
New York. 
2!'il. -- Description of two new species of Carboniferous Trilobites. Trans. N. Y. 
Acad. Sci., vol. vn, pp. 247-250. June, 1888. New York. 
2fl2. WACTJSMUTIT, Cu., and SPRINGRR, F. Revision of the Paht>ocrinoiden,. Pt.. m. 
Proc. Acad. Nat. Sci. Phi lad., pp. 64-227. (March 30, 1886.) 1887. Phila-
delphia. 
253. ---- The summit pla,tes in Blastoids, Crinoids, ::i,nd Cystids, and their 
morphological reJat,ions. Proc. Acad. Nat. Sci. Philad., pt. I, pp . 8~-114. 
March, 1 87. Philadelphia. 
254. ---- Discovery of the ventral struetnro·of 1·axocrin11s, antl Lheconseqnent 
modifications in the classification of tho Crinoidca. Proc. Acad. Nat. Sci. 
Pbilad, pp. 337-363, pl. XVIII. 188 . Philadelphia. 
255. ---- Crotalocrintt8, its strnctnre mid zoological position. Proc. Acarl. 
Nat. ScL Pbilaf1., pp. 364-390, pl. xv111. 188 . Philadelphia. 
256. WALCOTT, C. D. Notice of second coutribntiou to the stndies of the Cambriau 
fanua. of North America. Amer. Journ. Sci., vol. xxx1n, p. 150. February, 
1 7. New Haven. 
257. -- Noto on "The Taconic System." Amer. Jonrn. Sci., vol. xxxnr, pp. 152, 
15:3. l<'ohrnary, U! 7. New Ilaven. 
25 • -- Cambrian ago of the roofing slates of Granville, w·ashington Connty, 
N wYork. Proc. A. A. A.,., vol. xxxv, pp. 220,221. 1887. Salem, Massacl.111-
scita. 
250. -- Noto on tho gcnns Atckcocyatbus of Billings. Amer. Jonrn. Sci., vol. 
xxx1v, pp. 145, 146. Angn t, 1 7. New Haven. 
260. -- Fanna of tho'' Upper Taconic" of Emmons, in Washington Connty, New 
York. Amer. Journ., ci., xxx1v, pp. 1 7-UJ9. eptember, 11:387. New Ilavon. 
261. ction of Lower 'ilurian (Ordovician) aud Cambrian strnta in central 
New York, as ah own by a de p w 11 near Utica. (Abstract. ) Proc. A. A. A. 
, ., vol. xxxn, pp. 211,212. Dcr,1>mhcr, 1 7. , alem, Mas, achn otts. 
262. i ov r.v off ssils in the Lower Taconic of Emmons. (Abstract.) Proc. 
A. A. A. S., vol. . xxv1, pp. 21:!, 2m. December, 1 7. Salem, Ma acbu etts. 
263. -- Th Taconic, 'yst m of Emmons, ant1 the nse of tl1e name Taconic in geo-
logi n m nch tnrc>. mPr. Jonrn. , 'ri., vol. xxxv1. pp. 22\J-2,l:2, 307-:{27, :394-
401, a.oil nia.p. March 1 'cw Ifavr n. 
2 4. -- 'amhri, n fo.· ii-! from Io11nt 'tephe11s, northwN,t territory of Cana<ln. 
Am •r. Jo11rn. ,_ci. vol. xxxvr pp. lnl-166. , \·pteml,rr, 1 ·I" • N •w H:ivr11. 
·;,. -- Tb tratigraphital sn •e •.-. ic•n of the ambrian faunas of North Am rica. 
1 atnre, vol. xx.·vm p. 5:-,1 1 . London, nd N w York. 
· ~ G. " ~ Ann L1..·n:R F. T,rp1·s of the Lara mi flora. nil. :l7 U. , . G ol. nrv y. 
,·o. :J4t pp. incl. 57 clonhl -pag 1>la.t • . 1 rc7. Wa!ibington. 
7. n tho orrr, nization of tl111 fo:. il plants of tho oal Mea:nrc . Part xn•. 
Th trn . frnctific·, tion of tlw 'ahnitc hy \\'. ' . \\"illiamson. ( Bri fly r -
,·i ., ·eel h · L. F. W.) nwr. ·.Tonrn. , ,;i,, , ol. .· ,,·vr, pp. 71, 7:2. 1 · . 
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270. WARD, LESTER F. "On the organizat.ion of the fossil plants of the Coal Meas-
ures. Pt. xm. By W. C. Williamson, LL. D., F. R. S. Phil. Trans. Roy. 
Soc. London, vol. CLXXVIII. 1887." (Notice.) Arner. Jo urn. Sci., vol. xxxv1, 
p. 256. 1888. New Haven. 
271. --- Note on Nya anmarkningar om Williamsonia af A.G. Nathorst. (Ofver-
sigt af Kongl. V t1tenslrnps Akademicus Forhandlingar, June, 1888, No. 6.) 
Amer. Journ. Sci., vol. xxxv1, p. 391. 1888. New Haven. 
272. ·WEBSTER, CLEMENT L. Notes on the geology of Johnson County.· Arner. Nat,; 
vol. xxn, pp. 408-419. 1888. Philadelphia. 
273. -- Notes on the Rockford Shales. Amer. Nat., vol. xxn, pp. 444-446. May, 
1888. Philadelphia. 
274. -- Description of new and impe~fectly known species of Brachiopods from 
the Devonian rocks of Iowa. Amer. Nat., vol. xxn, pp. 1100-1104. 1888. 
Philadelphia. 
275. --- Description of new species of fossils from the Rockford shales of Iowa. 
Amer. Nat., vol. xxn, pp. 1013-1018. 1888. Philadelphia. 
276. --- A description of the Rockford shales of Iowa. Proc. Dav. Acad. Nat. Sci., 
vol. v, pp. 100-109. (18f:l8 f) Davenport, Iowa. 
277. WHITAKER. W.~and DALTON, W. H. The Geological Record for 1879, pp. i-xxxiv 
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PETROGRAPHY FOR 18S7 AND 1888. 
By GEORGE P. MERRILL, Curci/or in the National Museum.. 
The years 1887 and 1888, covered by this report, have been years of' 
unprecedented activity and progrP.SS in that branch of geological 
science to which the n·ame petrograpby is now commonly applied. 
Accessions to the ranks of ,vorkers, both in ~.\.rnerica and abroad, have 
been rapid and constant, aud the science now bolds a place in the 
curricula of our leading institutions of learning-.* Prior to 1880, al-
though beginnings had been made by Wadsworth at Harvard, Hawes 
at Yale, and Julien at Columbia College, yet tlrn science was still prac-
tically unrecognized and almost unheard of in the majority of American 
colleges and universities. At the present date it however holds a 
1 ecognized place in the curricula of Uolby, at Waterville, Maine; Har-
vanl and Amherst, Massachusetts; New Haven, Connecticut; Cornell 
and Columbia, New York; Johns Hopkins, at Baltimore, Maryland; 
State University, at Minneapolis, Minnesota; State Mining School, at . 
Houghton, Michigan; State University, at Madison, Wisconsin; and 
in the University of California, at Berkeley, in that State. At many 
other institutions, tlie subjer.t is refefred to incidentally 1n the regular 
courses of geology and mineralogy, or is taken up to some extent by 
post-graduate students working for the higher degrees . 
.A pleasing and encouraging feature of this stage of work is the free-
dom from prejudice and pre-conceptions manifested by most classes of 
students, and it is donbtfnl if any branch of science has shown a more 
hopeful and l1ealthfnl condition of affairs than that existing to-day 
among petrograpllers. The disposition or desire at first manifest to 
claim for the new departure all manner of possibilities, to solve im-
medin,tely the problems of rock classification, formation, <lnrability, 
aml alteration, bas already given wa.y to a broader, more philosophic 
spirit; and petrographers in general are disposed to bold opinions and 
conviction in abeyance, to regard each new discovery in bnt the light 
of ou new fact from among the chaos of whici1, when sufficie11t may 
have accumulated, may be picked out the general priuciple.s governing 
rock hii.:;tory and the history of the globe. 
•Fora, very omplct ' a <"onnt of 11wtho<ls a.1111 aims of pet,rography, the American 
r nder is rot rred to t,ho n at liLtl pa111phlet of% ]>:tges, hy Dr. George H. Williams, 
ntitl tl Mod rn P etrogra.pb y, 1 . C. lictLth & 'o., Boston. 
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It is a necessary consequeuce to tbe late development of tbe science 
that a greatamouut of detailed study be given to rock structure a11d com-
position as revealed not only by the microscope and chemical a11alJ'ses, but 
by their field relations as well~ and that therefore the published papers 
should be given up largely to what may seem to the outsider the dry, 
uninteresting and perhaps immaterial -iteration and re-iteration of de-
tails in even their lllOSt miuute forms. To enter upon a discussion or 
to note eYen in abstract the contents of all these papers would be mm-
less and out of place here, and in the body of this paper I shall strive to 
show only the general tendencies of these, to point out if possible tlie 
ultimate conclusions towards which they seem to be leading, leaving a 
majority of the papers to be enumerated in the bibliugrapliy. 
NEW PUBLICA'l'IONS. 
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well as the British student is to be congratulated upon its appearance. 
Other new works in book form, but which the present writer n<:>t hav-
ing seen can speak of only by title, are noted in the bibliography. · 
ADVANCE WORK. 
While a very large portion of the work of the past two years, as in 
years before, has been purely descriptive of the mode of occurrence, 
strueture, mineral and chemical composition of rocks, yet the snl~ject of 
the origin of rocks and the causes of their structural variability have 
been by no means ignored, as w~ll be noticed. 
THE PHYSICAL AND CHEMICAL CONDI'.l'IONS OF CRYSTALLIZATION. 
For many years there bas been a growing feeling among. geologists 
that the importance attached, particularly among German authorities, 
to geological age as a criterion in rock classification was greatly over-
estimated, and the fact that neither mineral composition nor structure 
are necessarily dependent upon age is now very generally conceueu. 
In his latest work, to be sure, Professor Rosenbusch has not wholly dis-
carded the age qualification, owing to the fact that it is, as a rule, only 
among the most ancient rocks that the deep-seated portions have been 
rendered accessible by erosion, while on the other hand it is often only 
among the more recent that the effusive pol'tioas have escaped erosion 
or alteration and hence are accessible for iuvestigation. The now well-
known researches of Messrs. Hague and Itld.ing-s upon the roeks of the 
Comstock Lode.Nevada,* showing that the '' degree of crystallization de-
veloped. in igueous rocks is mainly depend.ent upon the conditions of heat 
and pressure under which the mass has cooled and. is independent of 
geological time," have received abundant confirmatory evideuce, and it 
seems now a well-establisllecl fact that under similar circumstances crys-
tallization an<.l structure may be the same regard.less of geological age. 
More recent discoveries and studies in this same general line have been 
productive of very interesting results. In a paper entitled '' Ou the lat-
est volcanic eruption iu California and its peculiar lava,"t Mr. J. S. Dil-
ler has descriued a very interesting type of rock, evidently a true ba-
salt, but uuiq ue in carrying primary porphyritic quartz, associated with 
olivine, a condition of affairs ordinarily considered on chemical grounds 
a 11ot likely to occur. The peculiarity is explained on the supposition 
tlia,t the quartz was the first mineral to separate out from the magma, 
a1Hl it crystallization took place u11der great pressure at Ruch depth 
aucl nud r such conditions of physical and chemical equilibrium as are 
a yet largely conjectural. Mr. Diller has been follo\ved. by Mr. Iddings 
with a paper on the "Origin of quartz in basalt,"+ in wllich, by a series of 
analy es of uartz-bearing aud. quattzles · b'asalts frow New Mexico and. 
,. Bull. . , . Geol. ' nrvey, No. 17, 18' 5. 
t Am. Jonr. of ~c ieuce, January, 1887. 
t Ibid., eptc1uuer, H:ldt'. 
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California, it is shown that the prese11ce or absence of free qnartz is not 
11eeessarily <lepeudent upon the chemical composition of tlle magma, but 
that forms in which the mineral is abundant may yirl<l on bulk analysis 
as low percentages cf silica as those in which it is quite lacking-. It is 
also sliown that a rock from t,he Yellowstone Park baying a composition 
n lmost identical with that of Diller's qnartz lrnsalt has the rnineralogicnl 
composition and strnctural features of a quartzose dioritr. Mr. Iddings\, 
conclusions are that these qnartzes are primary crystallizations from 
the molten basaltic rnngma and exhibit no definite relations to its chem-
ical composition, their prodnction being referred· to certain physicnl 
conditions attending some rarlier period of tho nrngnrn's existence. He 
·is inclined to regard their formation as influenced by water vapor at a 
great pressnre. 
This same anthority has also published* some interesting notes on the 
rnitnre ancl origin of the lithophysm and the lamination of acid lanrn 
as displayed in the obsidian of the Yellowstone Parle 'l'he lythopl1y~ro 
he reganls as of aqneo-igoeons origin, as having been pl'odnce<l by the 
action of ab, orbed gases upon the molten glass, from which they were 
liberated (lnring the process of cooling and consequent <:rystallizatiou . 
Tile cliffere11ces in consistency and phases of crystalization producing-
the lamiimted ~trnctnre are reg·ar<led as "directly <lue to the amount of 
vapor. a orbPd in the various layers of tlle lava and to tlleir mineral-
izing influence." 
lu thi connection a recent paper by J>r. A. Lagorio,t of the Uni-
Yel'. ity of· Warsaw, is of the greatest interest. The author givrs the 
1· 'Sul ts of s vcral year 'ell 1 mical inve tigation on the 11atnro of th' 
gla., y gronncl mas8 and cr_y<"tallized portions of eruptive rocks and 
arriv sat some new ancl important conclnsions. These, in hri f, ar a. 
follow. : lJ, co11. i<ler. the" normal gla,, ," in which are cfo,solv d all 
tli ,'ni> tance going- on cr.vstallization to form the cr_yRtalline e re-
tio11 . of a ro('k, to be a. ilicate of th compo~ition of K 20 2 i 'J2 (p. 50.'). 
il'Om tl1i~ th clL ,'oh~ <l oxid , and ilicat s separat out in tit' onlcr 
f th •ir ,·olnbili y a1Hl the relativ colldition of :,atnration, th , odinm-
b aring rni1wral1;, a1; a ml· , ('para,ti11g ontat an earlier stag than tl10. A 
in whfrh pota.': inm i: th pr('clominating n,11 ali. Th or<ler of cry, tal-
lizatio11 from U1e normal magma , , ahov ~ giv n, wonl<l thn hen,' ful-
l w.·: .·i<l : pnr<' i rnn :ilim t H, mr gn . ian ilicatcA, iron magn ~ ian, 
me nc• ia11 li11w 111ag-1w:ian p la.·h, lilll ,, lim ~ i--ocla, Aocla, an<l finally th 
p a. h . ilicatl·: a11cl fr<'• q;rn1'tz. 'lh writPr staks forth 'r the t th 
miiwral fo1'111i11g th · :1 co111l ~(·n<11·,ttio11 of cry, tals :tr n v r, h:ol11t ly 
i 1 utirni in co rn pc .·i 1011 with th,. P of 1he fir:t nncl are <l('ll n<lrn for 
th ·ir for111a t ion not '11p011 a r •c11 1·1·(·11C·<· of Ii ke c·o1Hli t ions, bu rathPr np 11 
th :0111pn:itio11 f he• 1·11. icl11:d mag-nm. 
•ruptiv u 
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'rhese results, thottgh extremely suggestive, ate not, it will be ob-
served, in exact nccordance with those arrived at by Messrs. Diller and 
Iddings, to whose papers we have already referred. The results ob-
tained by these gentlemen, coupled with what is already known regard-
ing the phenomena of crystallization, seem to show that structural feat-
ures, and to a certain extent the universal composition of eruptive rocks, 
are dependent upon (1) the chemical composition of the magma an<l (2) 
the varyin g conditions of beat and pressure under which this magma 
existerl prior to and during the course of its ernption. A mineral which 
separates out under certain temporary conditions of heat and pressure 
may, under changed con<litions, be partially or wholly resorbed, and the 
coudition of chemical equilibrium he so changed as to give rise to Cl'JS· 
talline secretions of quite different nature. 
Mr. G. F. Becker, in a paper treating of the textnre of massive rocks,* 
and drawing his illustrations from the rnaguificent exposure offered h,Y 
Mo:nnt Davidson and the Comstock Lode, Nevada, argues on chemical 
and theoretical grounds that the structural differences existing between 
holocrystalline porphyritfo and granular rocks are due not to condi-
tion of cooling, but rather to original differellces in composition and 
fluidity of the magma. Granular structure, excepting in rare cases, is due 
to imperfect fnsion and fluidity of the magma. Porphyritic structure, 
on the other hand, is . the normal structure of rocks cooling gradually 
from a high temperature and consrquent state of very perfect flni<lity. 
When tbe two types of structnre are associated it is argued tllat this . is 
due to a iack of homogeneity in chemical composition and to tcmpera-
ttues sufficient . to fnse portions, but not tbe entire mass. · Granular 
rocks as a rule, he argues, have foriued at lower temperature8 than por-
phyries of precisely the same chemical composition. Granularstrncture is 
therefore characteristic of rocks formed by the metamorphism of sedi-
ments and porphyritic structnre characteristic of those crystaJliziug 
from bo_mogeneous fluid magmas. These conclusions are based largely 
on a new Jaw of thtrmo-chemistr,y advanced by Mr. Becker in a previ-
ous paper.t In this srime connection may be mentioned the researches 
of Professor Judd, who, in a very iuterestinf aml important paper in 
the Geological J.\,fagazine for Ja11nary, 1888,t ca11s attent.i011, fin,t, to the 
great dissimilarity in cllernical com])osition of rocks cl::1sse<l as enstatite 
or hypersthene anlesite, the silica percentages in extreme cases varying 
n arly 20 per cent., and shows that this difference is due mainly to the 
relative proportions of the crystalline constituents to tbe glassy base. 
Th n, treating wholly of t11c glas:-.y lanls of Krakatoa, he sllows that 
the obsidim,, containing- a co1rniderable percentage of volatile matter, 
swell s up a11<1 fns s at approximatrly a white beat, while ~be stony 
"Am. Jonr. of ,'C'i., 1~ 7, ,'XX IH, p. f,O. 
t Arn. ,Jonr. of l'::ici., 1 <i, xxxr, p. 120. 
t Tb Nat.nm] IIiRtory of Lavas as illrn,tral,<•<1 hy lhc materials ejected from Kra-
katoa. J. W. Jud<l. ' ol. lag., ,Jan11ary, Jr-1 8, vol. v, p. I. 
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lavas and pitch-stones remain unchanged. In the field this distinction 
is shown by the pumiceous condition of the obsidian and massirn form 
of the stony lava and pitch-stone. From these and the facts that the 
porphyritic constituents of the obsidian occur in "glomero-porphyritic" 
forms he argues that this obsidian is but a refused portion ot the older 
Krakatoa lavas, and, after a discussion of Dr. Guthrie's experiments 
on the influence of water in lowering the fu sion points of mineral sub-
stances, proceeds to argne that this refusion and perhaps t he volcanic 
eruption of Krakatoa itself was brought about through the admission 
of water in the mass of mixed silicates buried at depths below the sur-
face. The mass of anhydrous rock might be in a solid state at a compar-
atively high temperature, while the same rock rendered hydrous through 
the gradual percolation of water would ultimately fuse and give rise to 
all the phenomena of the eruption. As expressed by Guthrie, "the 
phenomena of fusions is nothing more than an extreme case of lique-
faction by fusion," it being impossible to tell where liquefaction leaves 
oft' aud fusion begins. 
CONTACT ME'l'.AMORPHISM. 
in it' u 
quartz 
, ,'t nr lit , 
· th• rup-
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tive were found a still greater variety of metamorphic minerals,ineluding 
sillimanite, cyanite, garnet, staurolite, tourmaline, pleonaste, corundum, 
margarite, r-ipidolite, rutiJe, sphene, ilmenite, zircon, magnetite, augite, 
scapolite, zoisite, and epidote. 
The limestones in the vicinity were by the same agencies blPached 
and frequently rendered moreclosely crystalline, while lime-bearing pyr-
oxenes and hornblendes, .zoisite, sphene, and scapolite are developed. 
In the narrow dikes the nature of the erupted rock was also modified. 
T_he iron and emery beds along the southern and eastern portions of 
Cortland the area are regarded as a result of this same metamorphic 
action upon pre-existing material. 
Oolieu* bas described a case of contact metamorphism in which an 
ocllre yellow, fine-grained, and imperfectly schistose sandstone, consist-
ing essentially of quartz and minute colorless mica laminre and clayey 
matter colored by iron byc.lroxide, bas been changed by contact with a 
dike of diabase. Approaching the contact the sandstone becomes green- -
ish gray in color and the schistosit.v becomes obliterated. The green 
color is due to the development of a greenish, strongly pleochroic and 
doubly refracting chloritic mineral, which increases in quantity as the 
line of contact is approached. The stone also assumes a slightly higher 
specific gravity and the fracture becomes chon_coidal. With the in-
crease of the chloritic mineral there begin also to appear small tlecks of 
a brown magnesia mica-. The earthy (triiben) material disappears, as 
does also the small amount of calcareous matter observed, haviug ap-
parently gone to form the new mica. As the zone of immediate contact 
is approached, the rock becomes darker till finally grayish black, and the 
choncoidal fracture more perfectly developed. The microscope shows 
it to still consist of the secondary chlorite and brown mica together 
with the original constituents. At contact the stone is a typical horn-
fels or lydian stone of a, clear black color and Rbelly fracture, but with 
no new minerals·developed, .although the structural arrangements are 
somewhat changed. Analyses of samples in which the biotite laminre 
were beginning to be developed, of the grayish black variety with 
shelly fracture and of the typical hornstoue, showed that the composi-
tion had in all cases remained practically unchanged, that the changeR 
were n,pt due to any addition of material from the dike. In contact 
metamorphisms described by Stechert the sandstones and sh3les have 
have exercised a very considerable influence upon the olivine diabases 
cutting them. The material of the dikes was found to be more acid 
n ar the contact line, <lue presumably to the siliceous material dissolved 
from the andstone an<l shale. Olivine in quite perfect crystals occur~ 
near the coutact but gradua11y diminishes in quantity as one recedes 
till it i wholly lacking in the center. This is accounted for by Stecher 
on the suppo ition that the material of the <like cooled most quickly on 
-- -- ---------------
* N ue Ja11rb., 1 7, Beil.-Band. 1. Heft, p. 251. 
t . in. ll· r t, ittll~H,1 1~. l3,1 n, ~~d m, ffeft, Pf· H5-~0ij, 
334 RECOlm OF SCIENCE FOR 1887 AND 1888. 
the edges and preserved the olh .. iue wlJich had formed prior to its injec-
tion. The iuner portion rcwaiui11g longer liquid and l>ecoming more 
acid from the dissoh'ed silica of the shales, redissolved the oli\-iues. 
Barrois* has showu from a study of the contaet pbenomeua. of the 
gnwites of Morbiliau that two forms of mctamorpllism occur, both 8trnct-
ural, the oue <lue to rapid. cooling aud the second to rneclrnnical agen-
cies. Iu the first there is a transition from eveu granular to porphyritic 
or aplitic forms. Iu the second a sclJistose form is produced. ouly at the 
periphery of tlie mass aml due wholly to powerful mechauical agencio~. 
Greim t lms tlescribe<l i11 great detail an occurrence of contact plrn-
UOllll'IUt ueLweeu tlic olivine diabase uear ,.v cilburg, in Hes ·c-Nassau, 
and the adj,wcut schists . Ilcre the tlia,bases rc11rniu practically uu-
chauged, but tl1at ti.my rire or finer texture at tue contact, while the . 
::-;elJi~t~, eompo ·ed originally of quartz, whit.e mica, aud hematite with 
kn ticular beds of calcite, are con verte<l into a compact rock with an i 'O· 
tropic 0 Tou1Hlnrns , iu which m·c qua,rtz, audalnsite, spine), and a cltloritic 
mi11eral. 'rite cl.i.:1,11ge l1c:1,1-; t,tken place with a very deci1led inercal-!e iu 
tlrn i\motmt or 8oda and irou, snpplie<l apparently by the <liaba e. 
riillcruan11 t has describe1l an iuteresting case of cont.wt metamor-
plli ·111 iu phyllites and clay slates at Reut11, uear Gefrees, Bava,ria. The 
crnvt •1l rock i, ' a biotite granite and i'n itt:wlf ha ' suffered no otlrnr than 
·tructlll'al mouilication · arnl a slight iucrea8e in the proportional amouut 
ot' bioLite. At couLact boflL pliyllites aml slates are convert dint a 
liard,compact., blue-black hornfels cousi8tiugof a m·ystalliue-grauular ag-
gre<rate of quartz, <lt>ep reddish brown mfoa (bioLite), a little urn ·covite, 
atHl a11<laltL ·it,. Thi~ zo11e, 8ome 120 paces in width, i · succee<l <l by a 
·ecoIHl, ·omc 3 0 paces m width of audalusitc mica, schist an<l tliis by a. 
·potted miea, ,chi,'t (Knoten- clliefer) some 500 paces wide. Lastly the 
l ·~vt altereu rock, the chia.,tolite ·cl.ii ' t zone, some 400 paces wide, de-
rh· •d from tli' clay i,.lu,te ·, or a, biofite ro~k (Garben-Scbiefer) from the 
pltylli L '· I tis 110Liceable tltatiu all the,'e c,tse tlte chemical com po ·i tion 
of th alter •cl r ck, i, ue anrn a· that of the unaltered bed' from which 
th •y ar d riY <l, 11 n w mat •rial ]1aviug been supplied by the erupt d 
:na, th u h iid •mauu woul<l account for th, formatiou of tlrn l.10rnt 1l' 
b · h ~ i u of h h ·at •d wat 1 r · ace mpanying the eruption tJl)Oll the 
11lat<·ria1. of th, ,· lat 1 , and phy11it 1 '. 'ru lill of ·onlact !Jet, eeu the 
gra.uit aIHl lwl'llf •I,, i shonl(l bell t d, i, in all caHct p rf•ctly 1-1hari 
an<l di , in ·t. ' Ii 1 •11tir 1 width of h 1 m •ta.morph , •<l zone Ya in tbe 
c.1:e or th' pl1 ·llit · 1,7 0 pac •,· and in Lhat of lie clay late · 
, t Ill , 1 l- ). 
DY lE'l' :;u RPill ':\-!. 
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rited structure in gneisses and schists, together with its relation to the 
origiu'al bedded structure, where sucll existed, has received a good share 
of attention, particularly from British petrograpbers, and some very 
interesting and instructive results have been obtained. That a massive 
eruptive rock of tho compositiou of gabbro may through dynamic agen-
cies nudergo structural changes, incluc.liug a paramorphism of its PY· 
roxenic constituent, and give rise to schistose <lioritic forms, was first 
conclusively shown in America by the researches of Williams* on the 
gahbros in the vicinity 0f Baltimore, l\faryland, and for several years 
there has been a gro ·ug feeliHg amoug petrologists that the schistose 
strnct ure in many o( the so-cal.led metamorphic rock.::; (meaning meta-
morphosed sedimentary deposits) was uot due to or iu auy way con-
nected with au origfoal lwdding, but tllat tuese rocks were in reality of 
eruptiYe origin. That tllis is to a certaiu extent a correct supposition 
may now be cousidered as settled lJeyond dispute so far as it is applied 
to certain limited areas. How general this mode of origin may have 
l>een aud how far it is applicable to the great group of distinctly ba,uded 
Archrean scuists aud gueisses is as yet largely conjectural, and few 
would care to claim it as unfversal. Tl.lat such structures are in any 
wa.y indicative of bedding aud consequent sedimentary origin bas been 
vigorously combated by Lawso11,t who firnls similar strnctures iu rocks 
of undoubted. eruptive origin in the Rainy Lake regfon of Ca11ada. 
Lawson, however, regards tlrn structure as <lue to prei-,sure supplied 
uot by orograpllic movements but by expansion iu ti.le erupted mass 
iti:;elf during the process of consolidation, a v-ie,\~ wuicb is somewuat at 
variance with ti.lat held by other investigators. Teall t bas shown that 
the banded rocks of tlrn Lizard district iuclude granite, diorite, and 
gab bro; are, in short, rocks of igneous Ol'igi11, a.ud tlrnir banded structure 
due to the ~eforrqatiou to wllicll the original rock masses have beeu 
subjected. Bouney,§ too, has given it as llis opinion ti.lat tlte foliated 
glaucophane schist of tlle Isle <le Groix is au erupti\·c altered. by pres-
sure. His conclusions from a study of this rock, together with the 
gueisses of tlle district around Quimperle an<l. the gneisses, grauites, and 
ampllibolites of the Roscoff aud Morlaix districts, were to the efl'eet, 
that while both igneous and stratified rocks have undergoue a certain 
amount of pressure metamorphism, the igncom, rocks beiug converted 
into gneisses and sci.lists, yet many of them evi<leutly possessed a true 
foliation prior to the ea,rth wornments. Callaway II has likewise con-
te11dcJ in farnr of the igueons origin of mauy ~f tile gneisses auJ schiiSt· 
o ·e rocks of ti.le l\falvem llills; proof to tliis effect being afforded by 
"Bull. U. . eol, nrvey, No. 2 , 1 t!6. 
t Gn issic :Foliation and chistoi:; Cleavage iu Dikes, Proc. Can. Inst. of Toronto, 
l l>, p. llf. 
t Geo!. Mag., ovombcr, 1 7, p. 4 4. 
Qnar. Jour, 'col. , 'ci. 1 Allj$ll t1 1 7, Vol, uu, p, 301, 
II Ibid., 18 7, p. 517, 
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t.beintensecontortion of included grauitic veins and by other mechanical 
effects recognized in the rocks when studied by the microscope. Mes r . 
Fox and Teall* have in like manner account~d for the local develop-
ment of actinolite scliists out of the intrusive greenstones on some of 
the outlying islanrls of the Lizard. 
But some of the most remarkable results of dynamic metamorphism 
are those described by members of the Scottish Geological Survey t as 
occurring in tbe northwest highlands of that conn try. In the Archooau 
areas of this region it is shown (r) that a great series of igneous rocks, 
including gabbros, peridotites, palffio-picrites, au<l. quartz diorites, in 
which pegmatite ancl segregation veins bad for~d, have, owing to me-
chanical movements, developed a foliated structure and become con-
verted into gneisses; (n) that basic dikes injected into these rocks sub-
sequent to their foliation have been by similar movementR converted--
(!) the dolerites into cliorites and hornblende schists, (2) tbe peridotites 
into talcose schists, (3) the microcline mica rocks into mica schists, and 
(4) the granites into granitoid gneisses, these guei~ses being still further 
foliated by sub equent movements. This change in the dike rock is 
in part molecular and in part chemical. The molecular change of aug-
ite into hornblende has afforded the tra~sition of diabase into diorite. 
Where lines of movement coincide with the margins of one of the doler-
ite dike it ha u ually happened that portions of the outer part, it may 
be but a few inches or feet, are converted into a hornblende schist, and 
a further tage of change is met when a broad dike is traversed by sev-
eral lines of shearing, in which case lenticular or eye-shaped masses of 
cliorite are formed, around which curve in wavy lines beautiful bands 
of hornblende. cbist. In t!Je final stages the eyes disappear, and the 
whole of th original dike is converted into a zone of hornblende schi t 
"<'.on i ting mainly of hornblende aud condary feldspar, with a mall 
quantity of mi a. This alteration ha. been attended with the formation 
Of egrcga i n of vitr Oll quartz, ancl in the extreme ca e by a com-
p] t r c n tructi n f th , adjacent gnei es. The latter alt ration in-
clud a producti n f ,' couclary foliation and a more or I , s com pl t 
r on tru tiou f th r k th opal c nt qnartz granite ha ino- becom 
el ngat d and al l ar lHl vitr Oth ; black mica having be n d , . .l-
op ut f th riginal h rnblende, a white mica out of th original 
fi l par and< r r~·· tallization of hornbl nde in the form of a tinolit 
n dl having t, k n pl t h r with a b autifnl <level pm nt of 
ndar ~ fi 1 . p. r • . 
I n u, r k intru.·iv 
a h, ving 1ik wi un l rgon rn tam rphi,·m, in n 
fi J, i m' rt cl in 
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veloped in bands sometimes 100 yards across out of an eruptive igneous 
mass during the process of its conversion into micaceous gneiss. 
B. Lotti* claims to have traced the white and veined saccharoidal 
marbles of Carrara and the adjacent .Apennines back into their un-
changed forms containing fossils characteristic of the Upper Trias and 
l\foschelkalk. This metamorphism is ascribed wholly to the orographic 
movements accompanying the uplifting of the mountain range. The 
same agencies transformed the argilo-~iliceous beds into rnica-chloritic, 
ottrelitic or other crystalline schists comparable with those of Archooan 
age. 
MISCELLANY. 
The study of the interesting group of Peridotites assumed an almost 
sensational aspect early iu 1887 through tue announcement l>y the late 
H. Carvill Le~is t to tlie effect that the diamond-bearing rock of the 
Kimberly, South Africa, mines was a peridotite containing numerous 
fragments of a highly carbonaceous shale, and that the diamonds were 
doubtless secondary crystallization products due to the action of the 
molten rock upon tb'3 amorphous earl.Jon contained by them. In view 
of tbe fact that Mr. J. S. Diller t had but recently described a some-
what similar peridotite cutting carbonaceous shales in Elliott County, 
Kentucky, the suggestion offered by Ml'. Lewis's paper secmecl of suffi-
cient promise to warrant the sending of Messrs. Diller and Kunz once 
more to the latter locality in the hopes of finding confirmatory results. 
The fact that no diamonds were here found is ascribed to the paucity 
of the shale in carbonaceous matter, Mr. Wbitfiel<l's analyses showing 
but 0.681 ver cent. of this material against 37.52 l per cent. in the shale 
of Kimberly. § 
Close upon the heels of this discovery comes the announcement of 
the discovery by Professors Latschinof and J erofeief of diamonds in a 
meteoric stone found a.t Krasnosbbotlsk, government of Penza, Russia. 
If more proof were needed that serpentine never occurs as an original 
deposit, but is al ways a product of the alteration of other minerals, this 
has been abundantly furnished. in two rather striking instances in this 
country. A heavy dark dnll green serpentinous rock occurring in the 
Onondaga salt group at Syracuse, New York, and which had been in-
vestigated by Dr. Hunt II a11d. pronounced by him as au undoubted 
aqu ous depo it, as typically illustrative and confirmator.r of bis tbcory 
" Bull. Soc. Gool. de France, 1888, 3rd, 16th, p. 406. 
t Geol. Mag., J an uary, 1 87, p. 22. 
t Bnll. U. S. Geol. Survey, No. 38, 1887. 
9 cience, 18 7, p. 140. It sbould IJe noted that R. Cohen, as long ago as 1884 (Proc. 
Man. Lit. and Philo . oc., October 7, 18 4, p. 5), proposed the igneous tlieory for 
the oriO'in of diamonds, while Maskelyne still earlier anno1rnced that the diamonds 
of boLh Kimberly aud Borneo occurred in altered peridotic rocks. (Dauuree, Aun. 
des Mine , 1 76, I X, p. 130.) 
II Am. Jour. Sci., xxv1, p. 263; also Min. Physiology and Physiography, p. 447. 
H. :Mis.142--22 
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of the purely chemical origin of the l!lineral, has been investigated D)' 
Dr. GMrge H. Williams and proven beyond doubt to be an altered 
peridotite, and eruptive. The second and equally striking case of the 
secondary origin of the mineral has been furnished by the present 
writer,* who investigated the well-known serpentine locality, Montville, 
New Jersey. The stone occurs here associated with a coarsely crystal-
lized dolomite in such a way as to at once declare an origin from some 
other sonrce than from an igneous rock. The mineral proved here to 
be also metasomatic, "a product of indefinite substitution and replace-
ment," after a non-aluminous pyroxene near diopside in composition. 
The occurrence is so strikingly like that of the serpentines associated 
with calcareous rocks, as described by Dr. Hunt, and also the serpen-
tine of the well-known eozoon, as to render it almost a foregone conclu-
sion that in all these cases the serpentinous material is of similar origin. 
The number of mineral species recognized as occurring either as acci-
dental or essential constituents in rock masses is naturally found to 
increase as the rocks are studied in greater detail and as methods and 
instruments are brought to greater perfection. Professor Rosenbnsch, 
in his Hulfstabellen znr Mikroskopischeu Mineralbestimmung, gives 
upwards of one hundred and seventy varieties, of which the optical and 
micro-chemical properties are sufficiently well known for their determina-
tion in the thin section. Among the more interesting occurrences of 
the rarer or little noticed of these may be mentioned tbe following: 
The rare manganese epidote or piedmontite has been de~cribed by 
Prof. Bnud.jiro Koto t as a characteristic constituent of certain schists 
of uuexpectedly wide distribution in the Archrean system of Japan. 
The typical piedmontite schist is described as consisting essentially 
of pieclmontite as ociated with fine quartz graius and with acce ory 
mu ·covite, greeni h-yellow garnet, rutilA,feldspar (probably orthocla e), 
bloou-rcd iron glance, and al o opaque crystals of the same mineral. 
The glaucophane rocks al o carry it to some extent. The •ame mineral 
ha al o been noted by Profes or Haworth as occurring sparingly in the 
quartz porphyries of outhwe tern Mi o~ri in the United State.. The 
alli <.l min ral allanit , fir 't noted a· a common constituent of many 
by M r . ro ' and lddiug , ha been obserYetl by Cr t 
o ti u t f th q nartz vorphyri of the Lead ville region, ancl 
n d ·crib <.l by W. H. Hobb § in the form of parallel inter-
~r wt wi h pi l t , a a •hara t ri Uc con ·titueutof a.granite porph ry 
kh ·t r, .1. fary]aud. ra •ff IJ ha: noted the pr ·ence, of Jaa uit 
l Ii · nit · f Brazil. Ooh u call ' attention to the fact 
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tbat andalusite, a miueral considered as .normally a product of con-
tact metamorphism in the crysLalline schists, i:-, in microscopic forms 
a by no means rare constituent of tlrn true grauites. Williams* de-
scribes for the first time in this country the preseuce of pleouast (her-
cyniteJ as occurring iu the norites of the Ilutlson River region, New 
York, and also perowskite as a, microscopic constituent of the altered 
peridotite at Syracuse, in the same State. A more iuterestiug tliscov-
ery than any of the above is that of the occurreuce of leucite, hitherto 
found only in recent lavas, in some paleozoic eruptions of Brazil, as an-
nounced by Derby.t Schmidt has noted for the first time tlrn altera-
tion of olivine in a melapbyr from the Swiss Alps into a bastite-like 
substance. Williams :j: has noted the occurrence of rntile secondary 
after ilmenite in a decompose(l <lia,base from the Big Qninnese_c Falls 
of the Menominee River, ,visconsin. Tha_t, however, tbese are in fact 
alteration products Oath.rein denies.§ This last-Damed authority llas 
also described II au interesting ca,~e of the occurrence of plagioclase 
pseudomorphous after garnets iu a garnet amphibolite from the Swiss 
Alps. The mineral cordicritc, as au essential constituent of rock 
masses, has for tlrn first ti me in America l.Jeen vbserved by Hovey~ in-
a gneis~ occurri11g near Guilford, Connecticut. 
The secondary enlargement of the mineral parLicles of fragmental 
rocks as described by Tornebohm, Sorby, Irviug, and Van Hise, bas be-
come a matter of almost daily observation. Such growths are not, 
l.10we,er, con.fl ned to elastic rocks. Becke Las <lescribed a case of sec-
011<.lary enlargements of the hornl>len<le in massive eruptive rocks, and 
Van Bise** l1as described a like secondary growth· of hornblende upon 
both liornbleude au<l augites in certain Wisconsin <liabases. Lastly, 
'the present writer bas described tt a case of the secoudary enlargement 
of augites by fresh deposition of angitic material iu a peridotite from 
Little Deer Isle, on the coast of Maiue. 
NECROLOGY. 
The scie11co llas suffered greatly tllrough the deaths of Dr. l\fax 
Schuster, of the Un iversity of Vienna; of Prof. R. D. Irving, U. S. 
Geological SLLrvey, l\fatliso11, Wis~onsiu; of Prof. H. Carvill Lewis, 
Philadelphia, Pennsylvania., and Dr. Tbeodor Kjerulf, of Christiania, 
Norway. 
"Neuc::; Ja.l.Jrli.i Hl 7, JI 13., p. 267. 
t Quar. Jour. Ucol. , ·oc., 1887, Vol. xun, No. 171. 
t rcuci; Jal1rh., 1 ' 7, lf B., p. 26:3. 
§ Ibid., 1 , 11 B., ~ Heft, p. lGl. 
II Ibid., 1 7, 1 B., 2 II., p. 147. 
,r Alll. Jom. ci., July, 1 >, , p. G7. 
""1 bicl., l\fay, 1 7, p. 3 5. 
tt Ibid., June, 1 ' , p. 4-, ; aho Proe. U. ,'. Nat. Mml., 1 3 , p. 191. 
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DANA, J. D. Manual of Miuera1ogy and Lithology. 4th ed. 518 pp. 8vo. Wiley 
&Co. 
IDDINGS, JOSEPH P. Micros0opical Physiography of the rock-maldng minerals arnl 
aill to the microscopical study of rocks. H. Rosenlrnsch. Translated aud 
abridged for use iu schools and colleges. pp. 333. 8vo. Twenty-six plates of 
p ho tom icrograp us. 
MAWER, W. Primer of Micro Petrology. London, Office of Life-Lore. 1888. 
MICHEL-LEVY, A., ancl A. LACROIX. Les Mineraux des Roches. Paris. Librairie 
Polytechniqne. Baudry & Co. 1888. 
RUTLEY, FRANK. Rock-forming minerals. Thomas Thurby. London, 1888. 8vo. 
pp. 252. . 
R0SK:-i'BUSCII, H. Mikroskopische Physiographie der rnassigen Gesteine. Stuttgart,, 
18 7. 877 pp. and 6 plates showing micro-structureA. 
-- Hiilfstabellen zur rnikroskopischen mineralbestimmung iu Gesteinen. Stutt-
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IL-CURRENT Lrrn1tATURIJ:. 
(a) Rl~LATING TO CONDITIONS 01? CRYSTALLIZATION. 
BECKEH, GEORGE F. The Washoe Rocks. Bnll. Cal. Aca<l. Sci., No. 6, January, 1 7, 
vol. II, pp. 93-120. 
-- The 'rexture of Massive Rocks. Am. Jour. Sc i. , 1887, vol. xxx,nr, p. 50. 
V1LL1m, J. S. The latest volcanic eruption in northern California, and its peculiar 
lava. Am. Jour. Sci., 1887, vol. xxxru, p. 45. 
The rock described is a basalt, carrying primary <Juartzes. 
bmxas, J. P. 1'be natnre and origin of Lythopbysai, anJ tlrn lamillation of a~icl 
lnvas. Am. Jour. Sci., 1887, vol. xxx1n, p. 36. 
-- Obsidian Cliff, Yellowstone National Park. 7th Ann. Rep. U.S. Geol. Surv y, 
J. W. Powell iu charge, pp. 249-205. Ten full-page plates, showing macro and 
macro-strnctures and four figures in text. Gov't Printing Office, 1 88. 
A very important paper, dealing with the chemical composition :tnd structure 
of oh idiaus, mainly of the Y llowstone Park. Tit re i sho\\-u to be iu the e 
obsidians a gradual pa s, g from pnmiceous to litbocJal anti porphyritic, rh?O-
litic, and often more or l<' s spberuliti forms. The obsiclian c Ji ff flow is esp cia illy 
remn,rkabl for it -·t ot and thickness, being e'}ualecl only by certain Mexicau 
oc nn<•uce. . far as kn wn, it is the only o ·cnrrrnre in which a colurnnar 
litrnc nr is d v lop ·d. The ab lut fr sbness of the rock, ancl ab ence of ec-
011chiry alt ration procluctH, affords xc 11 nt opportnnity for the study of th 
ph<'noru ua f crystallizaLion. 'rb re. nlt!i obtnin d have b en in part alluded to 
in .Ir. I cl<ling · s paper o th oriO'in of lithopb.ys: ·, tc., already not cl. 
11 thP ori~in of rimn.ry 11artz iu Ba al . Am. Joor. , ci., opteml> r, 1 
vnl. ,·xxvr, pp. ;lO 221. 
.J ·un .J m ·, •. The, ~at nral Hi ·tory of Lava!-! a. illn, trated by tli mat rial j cted 
fr<>1n l'rakatoa. U ol. fa."., Jano:iry 1 , p. 1. 
L ,:omo , . l ,eb r di .• ·. tnr <ll'r Gia h:1. i 1:1owie cl r Krystallisatiom.1v rgiinrre im 
l'ntpth·l'n i.I, gma. • lin. nncl pr.t. Iitth ilnng n, VIII. Band, vr. H ft, p. 421. 
Wu.u •. l. h:cm,a. lL Holocr.\". talliul' grani i • true, nr in eruptive rocks f T r-
fr r • artr.. .. m. J ur. ,'ci.. 1 7, Yol. .·x.·m, 3rl, p. :n:;. 
• 
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(b) CONTACT METAMORPHISM. 
GREI:M, G. Die Diabas-Contactmetamorphose zu Weil burg a. cl. Lahn, pp. 1-31. One 
plate. Neues Jahrb., 18t!8, I. Band, 1st Heft. 
HARKER, ALFRED. Woodwardian Museum. Notes on some Anglesey Dykes. Geol. 
Mag., September, 1887, p. 409. 
Describes the rocks as Augite-andesite8, and Dolerites. A dike of the latter 
rock at Plas-Newydd js described as having at contaict converted a bed of cal-
careous shale into "a kind of lydia,nite, containing calcite and clt1sters of garnet 
and analcime crytals." 
RICHARDS, GARY F. Lithological note on Contact Phenomena in South Carolina. 
Bull. Denison University, Part,s I and II, vol. IV, 1888, pp. G-10. 
STECHER, ERNST. Contacterscheinungen au schottischeu Olivindiabasen. · Min. 
u. pet. Mittbeilungen, IX, Band, II u. IIC Heft, pp. 145-205. One plate showing 
m icrostructure. 
WILLIAMS, GEORGE H. The contact metamorphism produced in the adjoining Mica-
schists and Limestones by the Massive Rocks of the "Cortlandt Series" near 
P eekskill, New York. Am. Jour. Sci., October, 1888, vol. xxxv1, pp. 259-269. 
One plate showing micro-structures. 
(c) REGIONAL METAMORPHISM ... 
BARROIS, C. Modifications et Transformations des Grannlites du Morbihan, Lille, 
1~,7. Annales Soc. G6ol. du Nord, xv, 1887. 
BONNEY. 'l'. G. Notes on the structures and relations of some of the older rocks of 
Brittany. Quar. Jour. Geol. Soc., Angnst, 1887, vol. XLIII, No. 171; p. 301. 
))j~rmsses the structures of the crystalline shists and their probabl e origin; 
their a~e, to what extent crystalline and seclimentary rocks are affected by intru-
sive masses and the resemblance of such secondary structures to gneisses ancl 
schists commonly regarded as of Archman age. The rocks carry, besides glauco-
phane, abundant garnets, epi<lote, greeu hornblende, white mica, quartz, sphene, 
rutile, and hematite. The,v are commonly schistose in structure and occasionally 
banded, the banding being produced by a predominance of epidoto or sometimes 
glaucophaue. The rocks are sometimes extraol'dinarily rich in glancophane, 
though tho individual crystals are not generally large. The writer agrees wit,h 
Dr. Barrois, that the crystallization of the mineral bas taken place since the folia-
tion of the rocks, as they show no signs of strain or fracture. The garnets, on the 
other band, existed prior to the foliation, as witnessed by their shattered condition. 
The rock appear8 interstratified with the adjacent schists; but, nevertheless, Pro-
fessor Bonney is incli n cl to regard it as an eruptive, altered by pressure. He has 
further described the gneisses of the district around Qnimperle with especial ref-
orenco to their original and secondary stnwtures, and the gneisses, granites, and 
amphibolites of the Roscoff and Morla ix district. His conclusions art1 that while 
lloth igurons and strntified rocks have undergone a certain amount of pressure 
metamorphism, tho igneous rock · being converted into gneisses aucl sc·hists, yet 
111a11y of the Brittany gueisses and schists were ev id ently trne foliated rocks 
anterior to th earth movements. Contact metamorphism produced by igneons 
rocks on the Paleozoic ~edirnents does not pro<111co rocks which resemble the pre-
sumable Archa an gneisses and schists. 
--- On some resnlts of Pres ure and of the Intrusion of Granite in Stratified Palroo-
zoic Rocks near Morla.ix, in Brittan,v. Qnar. Jour. Geol. Soc., No. 173, February, 
1 ~ , vol. XLIV, p. 11. 
.. Herc• ar al . o, for conv ni •uce' sake, incl 11<le<l all papors boariug on the subject of 
the origiu or the gnisses and crystallin schists. 
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CALLAWAY, C. A preliminary inquiry into the Genesis of the Crystalline Schists of 
tbe Malvern Hills. Qnar. Jonr. Geol. Soc., No. 171, August, 18i:kl, vol. XLIII, p. 
525. 
--- On Parallel Strncture in rocks as indicating a sedimentary origin. Geol. 
Mag., July, 1887, p. 351. · · 
--- On the alleged conversion of crystalline schists into igneous rocks in County 
Galway. Qnar. Jonr. Geol. Soc., No. 171, August, 1888, vol. XLIII, p. 517. 
Contends that the ancient gneisses of Gal way (Irela,ud) displa,y evi,lence of 
having been formed in part from mixtnres of diorite and granite, similar to tbe 
more modern "cliglomerates." 
The above-quoted author has also contended (same journal, p. 536) that many of 
the gneissic an<l schistose rocks of the Malvern Hills are formed out of igneous 
materials and owe their foliated strncture to regional pressure, as proven by the 
intense contortion of granitic veins and l)y the mechani cal effects recognized in 
the rocks under the microscope. 
DANZIG, E. Ueber die eruptive Natnr gewisser Gneisse sowie des Granulites im 
s~ichsischcn Mittelgebirge. Kiel , 1888. Inaug.-Dis. 
Pox, HOWARD. On the Gneissic Rocks off the Lizarcl, with notes on the specimens by 
J. J. II. Teall. Qnar. ,Jonr. Geol. Soc., No. 174, May, 1888, vol. xuv, p. 300. 
GEIKIE, A. Report on the recent works of the Geological Snrvey in the Northwest 
Highlands of Scotland, based on the field notes and maps of Messrs. B. N. Peach, 
J. Horne, W. Gnnn, C. T. Clough, L. Hin x rnan, and H. M. Caddell. Qnar. Jonr. 
Geol. Soc., No. 175, August, 1881:l, vol. XLIV, p. :378. 
HUNT, T. STERRY. On crystalline schists. Natnre, September 27, 1888, p. 519. 
LE VmmrnR, M. Strncture des gneiss. Note de M. Le Verrier, pr~sentoc a M. 
Ponque. Comptcs Ren <lus, October 29, 18 8, p. G69. 
LOTTI, B. Sm lcs roches metamorphosees pendant les ~ges Tcrtiaires clans l'Italic 
ccntralo. Bnll. Soc. Geol. cle France, 1888, ~cl series, vol. XVI, p. 406, No. G. 
LORY, Cn. On the constitntion and strnctnre of the crystalline schil'!ts of the ·west.ern 
Alps. (Ah. tract of Prof ssor Lory's original paper, by Dr. F. II. Hatch.) Nat.nre, 
Sept mber 20, 1 , p. GOG. 
MAHR, J. E. On so 111c effects of pressure on tho Devonian sed imentary rocks of North 
1 von. G ol. Mag. , May, hkl , p. 21 . 
M MAIIO , , C. A. Note on the foliation of the Lizard. Gab bro. Geol. Mag., February, 
1 7, p. 74. 
--- The Gnei so o Granite of the Himalayas. Geol. Mag., May, 1 87, p. 212. 
scribes with some d tail the macroscopic ancl microscopi0 structure of this 
granil , an<l which he cont n<ls could not have n,ssnmctl its marked gucissic struc-
ture through mer ly mechanical agenci s. Rc>gardsit as prc-<lnced by a forcing up 
ofa s mi-plastic granite porphyry mafls throngh faults in the overlying rock where 
it was iml>j ct cl to normon pre ·snrc•. B for final consolidation took plac , 
minor and snh. icliary rnpti ns took plac<', which forcecl new anpplies of grnoit1c 
mat ·riaLinto fi . nr s form .cl in th prrvionsly inj ctecl rocks, ancl this fr sh mat -
ria.l ·on liclat1·<l lltHkr conclitions somewhat differ nt from thos of th fir t 
c•ruptiou . 
~II ' 111·.L-Lf;yy, A. 0 . eol. 
11 • 1' ra,11c • l , :M ·cric: 
. The Oeol .. 1-fag., Octob r, 1 7, 
II ft, 
• 
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TEALL, J. J. H. On the origin of certain banded Gneisses. Geol. Mag., November, 
1887, p. 484. 
Contends that the gneissic rocks of the 'Lizaru District (the granulitic series of 
Professor Bonney) are of jgueous origin, and owe their bauded structure to dy-
namic agencies. 
( <l) RELATING TO METHODS OF WORK, 
BECKE, F. Unterscheiduog von Qnarz nud FelJspath in Diinnschliffen mittelst Far-
bung. Miu. nnd pet. Mittheilungen, Zehnter Band, r. HefL, 18B8, p. 90. 
Treats the uncovered section with hydrofluoric acid. · Quartz isdissolved, while 
the feldspar is converted into an amorphous flnosilicate of alumina. This, when 
treated with aniline, absorl.>s the colo r, while the quartz remains clear. 
McMAHON, C. A. On a mode of using the Quartz-Wedge for estimating the strength 
of the Donble Refraction of Minerals in thin slices of rock. Geol. Mag., Decem-
ber, 1888, p. 548. 
SMEETH, W. F. Apparatus for sepamt,ing the mineral constituents of rocks. Sci. 
Proc. Roy. Dub. Soc., May, 1888, vol. VI, pp. 58-60. 
--- Ou a method of determining the specific gravit.v of substances in the form 
of powder. Sci . Proc. Roy. Dub. Soc., May1 1888, vol. vr, p. 61. 
STRtrnG, A. Ucl.>er einige mikrospisch-chemische Reaktionen. Neues Jahrb. Min., 
Geol., etc., 1888, II. Band., 2. Heft, p. 142. 
(e) MISCELLANEOUS. 
ADAMS, FRANK, and A. C. LAWSON. Ou some Canadian Rocks containing scapolite, 
with a few notes on Rocks associated with the Apatite Deposits. Canadian Rec-
ord of Sci., No. 4, 1888, vol. III, pp. 186-201. 
AUGE, M. Note snr la Bauxite, son origiue, son ~ge et son importance geologique. 
Bull. Soc. Geo!. de France, 1888, 3d series, vol. · xvr, p. 34:">, No. 5. 
BAILEY, Vv. S. Notes on the microscopical examinations of rocks from the Thunder 
Bay Silver District. Rep. Geol. an<l Nat. Hist. Survey of Canada, 1887, Appendix 
1, pp. 115 H to 122 H. 
--- Summary of Progress in Mineralogy and Petrograpby in 1887. From monthly 
notes in the American Naturalist. 
-- Summary of Progress in Mineralogy and Petrography in 1888. From monthly 
notes in the Am. Naturalist. 
These summaries are issued by Mr. Bailey in pamphlet form n.t·the end of each 
year; they consist of the same notes pnblishecl by him monthly in the American 
Naturalist, and form a very essential part of the literature to those not having 
access to many of the periodicals and other publications. 
--- On some peculiarly spotted rocks from Pigeon Cove, Minnesota. Am. Jour. 
Sci., May, 1888, pp. 388-393. 
B'1mTRAND, MARCEL. Sur la distribution g6ographique des roches ernpti ves en Eu-
rope. Bull. Soc. Geol. de France, 1888, 3d series, vol. xvr, No. 7, p. 5n. 
BEYER, OTTO. Der Basalt des Grossdehsaer Berges uncl seine Einschliisse sowie 
ahnlicbe vorkommuis e ans der Oberlausitz. Min. und pet. Mittheil11ngen, x. 
Baru:1, I. Heft, p. 1. One plate with eight figures showing micro-structures. 
BLAKt£, J. F. On the occurrence of Glancophane-bearing Rock in Anglesey. Geol. 
Mag. , March, 1 8, p. 125. 
n the Monian ystcm of Rocks. Quar. Jour. Geol. Soc., No. 175, August, 
, vol. XLIV, p. 463. 
0 ,TNJtY, T. . The foundation stones of tho earth's crust. Nature, November 22, 
1 , p. 9. 
nt on the strncturo of th Ightham Stone. Geol. Mag., Jnly, 1888, p. 297. 
--- Notes on a part of th Unronian Heri e8 in the neighborhood of Sudbury (Can-
ada). Qnar. Jour. eol. oc., No. tn, Febrna,ry, 188 , vol. XLIV, p. 32. 
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BONNEY, T. G. Note on specimens from Mysore, collected by G. Attwood. Quar. 
Jour. Geol. Soc., No. 175, August, 1888, vol. XLIV, p. 651. 
Describes the rocks as eclogites, hornblende and mica schists, felstones and 
porphyrites. One color-plate showing ruicro-struct.lue of flattened garnets. 
--- Note on specimens of the Rauenthal Serpentine. Geol. Mag., Feurnary, 1887, 
p. 65. 
Mr. Bonney is disposed to question Mr. Teall'ssfatementthat this serpentine is 
an altered horubleu<le rock, l.,ut regards it rather as derived from a rock in which 
olivine was au essential constituent. 
BORNEMANN, J. G. Der Quarzporphyr von Heiligenstein und seine Fluidalstructur. 
Zeitschrift dents. geol. Gesell., xxx1x, Baud, 4. Heft, p. 793. 
--- Ueber Schlackenkegel und Laven. Ein Beitrag znr Lehre vom Vullrnnismus. 
Jahrb. der k preus. geol. Land- u. Bergakademie :tu Berlin, 1887, p. 230. 
BORNEMANN, L. G., Jr. Ueber einige nene Vorkommnisse l.,asaltischer Gesteinc anf 
dem Gebiet der Messtischblatter Gerstungen und Eisenach. Jahrb. dcr le. preus. 
geol. Land- u. Bergakademie zu Berlin, 1887, p. 2!Jl. 
BOSE, PARAMATHA, NATH. Notes on the igueous Rocks of the clistrir.ts of Raipnr and 
Balaghat, Central Provinces. Rec. Geol. Soc. of India,, vol. xxr, P. 2d, 1888, 
p. 56. One plate, two figures, showing micro-structures. 
The rocks are described as felsites, basaltic rocks, and tuft's. 
BossCHA, J. Ueber den Meteorit von Karang Modjo oder Magetan auf J:_i,va. Noues 
Jabrb., Beil. Band, 1st Heft, pp. 126-144, 1887. Three plates showing macro- and 
micro-structures. 
BRADY, HENRY B. Note on the so-called "Soapstone" of Fiji. Quar. Jour. Geol. 
Soc., No. 173, February 15, 1888, vol. xuv, p. 1. 
B · CKING, H. Mittheilungen ii.her die Eruptivgesteine der Section Schmalkalclen 
(Tbiiringen). Jahrb. der k. preus. geol. Land- u. Bergakademie zu Berlin, 18 7, 
p. 119. 
CAJ\U,RLA DER, CARL VON. Zur Geologie des Granulitgebietes von Prachatitz am 
Ostrande des Bohmer Waldoi;. Jahrb. der k. k. geol. Reichsansta!t, 18 7, xxxvn, 
1 t, pp. 117-142. 
CATHREIN, A. Ueber den Proterobas von Leogang. Neues Jabrb. Min., Geol., etc., 
1 7, I. Band, Erste Heft, p. 113. 
--- Bei 6ige ztu· Petrographie Tirols. Neues Jahrb. , 1887, I. Band, n. Heft, pp. 
147-17~. 
nerz. n 
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C1-rnLius, C. Die lampruphyrischeu uud granitporphyrischen Ganggesteine im 
Grnndgebirge des Spessarts nud Odenwalds. Neues JabrlJ. Min., Geol., etc., 
1888, 11. Band, Erstes tltft, p. 67. 
CLAHirn, F. W., and MERRILL, GEORGE P. On Nephrite and Jadeite. Proc. U. S. 
Nat. Museum, 1888, p. 115. 
Cottt<:N, E. Andalusitfiilnende Granite. Neues Jahrb. Min., Geol., etc., 1887, II. 
Band, p. 178. 
Calls atteutiou to the occurrence of microscopic andalnsito in the granites of 
Klause and Rauhmi.inzach in the Scl.iwarzwalcl; iu Rouhesson, Department of 
Vosges; Moszlavina, Croatia; and other localities. 
COLE, GRENVILLE A. J. The Rhyolites of Wuenheim, Vosges. Geol. Mag., July, 
1887, p. 299. 
--- Ou some additional occurrences of Tachylytc. Qnar. Jour. Geol. Soc., No.174, 
Mav, 1888, vol. xuv., p. 300. 
Describes the occurrence of tachylyte in Anltuu, in Mull; Kilmelfort, in Ar-
gyle; Bryansfon1, County Down, in Ireland; and among certain older rocks of 
the Welsh border. One plate, with six figures, showiug rnicro-structnres. 
COLLINS, J. H. Ou the Geological History of the Cornish Serpentinous Rocks. · Geol. 
Mag., May, 1887, p. 220. 
Con clndes that these are altered olivine, hornblende, or augite rocks. 
CnRUSTCH0FF, K. VON. Beweis fUr den ursprUnglich hyalin-magmatischan Zustand 
gewisrnr echter Granite uml granitartiger Gestcine. Neues Jahrb. Min., Geol., 
etc., 188i, r. Band, zweites Heft, p. 208. 
CROSBY, W. 0. Quartzites and Siliceous concretions. Tech. Quarterly, Ma.y, 1888, 
pp. 377-407. 
Discusses the origin of the secondary silica in quartzites and of the chalcedouic 
nodules in calcareous rocks. 
--- Geology of the Outer Islands of Boston Harbor. Proc. Boston Soc. Nat. His-
tory, 1887, vol. xxn1, p. 450. 
Cno s, WmTMAN. Geology and Mining Industry of Leadville, Colorado. Appen<lix 
A. Petrography, Monograph xn, U.S. Geol. Survey, pp. 319-358. Two full-page 
plates showing micro-structure. 
The rocks described are quartz-porphyries, diorites, porphyl'ites, rhyolite8, 
trachytes, and andesites. One of tho more interesting rocks of the series is tLe 
11evadite variety of the rhyolite. 'l'be saniclins of this rock often show a beauti-
ful satin-like luster, which is shown to be" <lue to the interference of light ju 
passing tilms of air between the extremely t,bin plates," into which the crystals 
are divided by a series of partings parallel to the lustrons surface. Drnsy cavi-
ties in the rock contain topaz in very perfectly developed forms. The andesites 
are in part hypersthenic, as previously described. in. Bull. No. 1, U. S. Geological 
Survey. Th~ quartz porphyries frequently carry the mineral allauite. 
Cno s, vVHITMAN. Notes on tbo Henry Monntain Rocks. Geol. anrl Min. Industry 
of Leadville, Colorado. Mono. xu, U. S. Geol. Survey, pp. 859-362. 
The rocks are hornblendic and augitic porpbyritcs and aro briefly noted for 
purposes of 1,;omparison with the rocks of the Leadville region. 
--- Notes on Phono1ite from Colorado. Prnc. Colo. Sci. Soc., 1887, pp. 167-174. 
This paper is of particular interest as describing tho secon<l occurrence of 
phonolite yet known in the Unitecl States."' The rock has not as yet been found 
in situ., but in the form of bowlders of" local 01igin," an<l "ap11arently cleriv,ccl 
from the hills to the southward," and on the eastern slope of the Hayden 
divide. 
,. The only other known locality for this rock in tho United StateH is the Black Hills 
of Dakota, whero it was describ cl hy Caswell in 1880. 
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CROSS, Wmn1AN On some eruptive rocks from Custer County, Color::u.lo . Proc. 
Colo. Sci. Soc., 1887, pp. 228-250. 
The rocks described are, (1) rhyolites, with primary corroded garnets; (2) 
trachytes, apparently allied to the so-called sani<lin-oligoclase trachytes of the 
Siebengebirge in Germany; (3) syenites; ( 4) peridotites, containing essential 
lwrnblende and hypersthene., with accessory biotite, plagioclase, apat ite, pyrrbo-
tite, and sillimanite; (f>) augite diorite, conta,ining olivine; (6) sa11id in bearing 
an<lesite, in which the oligoclase crystals are nearly always snrromuled by a zone 
of orthoclase. 
DALMER, KARL. Die Quartztrachyte von Campiglia uncl dereu Bezicbuugen zn 
granitporpbyrartigen und granitischen Gesteinen. Neues Jalub. Min., Gcol., 
etc., 1887, II Band, p. 206. 
DERBY, ORVILLE A. On nepheliue rocks in Brazil, with special reference to the as-
sociation of pbonolite aml foyaite. Quar. Jonr. Geol. Soc., No. 171, Augnst, 
1887, vol. XLIII, p. 457. 
Describes the geological occnrrence and, to a certain extent, 1 be li tbological 
characters of some peculiarly interesting nepheline and leucito rocks in tho prov-
inces of Rio de Janeiro, Sao Paulo, and Minas-Geraes, Brazil. The more strik ing 
featnres of the paper are tbe concl~sions reached regarding the relations of the 
phonolites and foyaites (elreolite syenite), the phonolite not only showing in-
clnsions of foyaite, bnt also the foyaite containing inclusions of phonolitc, all 
app a.ranees indicating that they are both portions of the 8ame magma; th:tt, in 
short, the pbonolite occnrs as ~t peripheral facies of tho foyaite. A second re-
markable feature is the occurrence of lencite in rocks of undoubted paleozoic age. 
Tbe full significance of these discoveries may be best compi·ehendod by those 
not specialists in this lino of work if it be stated that the elruolite syenites are 
d p-seated or plutonic rocks of paleozoic age, ancl of which the phonolites have 
been considered the ffusive tertiary or post-tertiary equivalouts. Moreover the 
mineral lencito up to this time bas been fonncl as a constitnent only of post-ter-
tiary lavn,R. Tb two <li scovories, it wi11 be observed, having a very important 
bearing upon tho subject o.£ rock history and classification, and briugin_g- once 
mor proof of the utter impo sibility of relying upon mineral cornpositiou or 
Rtrnctnro as a guide to geological age. The conclusions reach ed by Dr. Derby 
may be lJ t nuclei' tootl by qnoting the author's xact words. Ho feels convinced 
of, (1) the sub tantial identity as rewards modo of occurrence and geo logical age 
of tbc a1clas pbonolites arnl foyaites; (2) the connection of the latter through 
th pbonolite with tt typical volcanic series containing both deep-seated and 
aerial type, of d posits; (3) th qnal, if not greater, antiquity of tho leucite 
rock a compare<l with tl1e n phelin rock , whcth r folsitic as phonolite, or 
rranitic as foyaite; ancl (4) the probable paleozoic age of the whole eruptive se-
ri e .. 
D1u.1m, ,J. , ., and 'E()H -F: F. Ku ·z. Is ther a diamontl iiel<l in Kentucky f ci-
~n 'P, ,' pt mb r, 1 , vol. _ , p. 140. 
EL. 1m.·, J. Yr. · E.·T. Tote on th Ign ons Ro ·ks of th Ll yn Promontor.. ' ol. 
, p. :3 :3, 
l· 
ompt a Rendu 
o tlw o ·nrr nc of orpbyritic 'tructnr 
',ol. ~In.g., 1' •bruary, 1 , p. 75. 
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FRANTZEN, W. Untersuchnngen iiber <lie Glieclernng des unteren Muscbelkalks in 
einem Theile von Thtiringeu und Hessen uncl Uber die Natur der Oolithkomer iu • 
<liesen Gebirgsschicllten. J ahrb. der k. preus. gML Laud- uncl Bergaka<lernie zu 
Berlin, 1887, p. 1, Three full-page plates showing micro-structures. 
FRrnDEL, C. Sur un gisemeut de diamants et de sapbirs d' Anstralie. Bnll. Soc. 
Fraovaise Miuernlogie, February, 1888, vol. XI, p. G4. 
GEIUIAHD, ALFRED EDGAR. Beitrag znr Kenntniss der sogenannten "Sodagran ite." 
Iuaug•·n,l-Disse1tatiou. Leip7.ig, 1887, thirty-five pages. 
GILL, A. C. Petrograpl1ical notes on a Rock Collection from Femaudo NoronLa. A 
preliminary notice. Johus Hopkins" Univ. Circular, April, 1888, p. 71. 
GORGEN, ALEX. Sur la production artificielle de la 11iuci te et de la Willemite. Bull. 
Soc. Franvaise Mincralogie, January, 1887, vol. x, p. 36. 
Gi>TZ, J. Ueber Andalnsit aus den krystallinen Schiefern VOil Marabastad, Trans-
Yaal. Nenes Jabrb., 1887, r. Band, zweites Heft, p. 211. 
GRAEFF, FRA:NZ FR. Mineralogisch-petrograpbische Untersnchung von Elaolitlisy-
euiten VOil <ler Serra <le Tiugua, Proviuz Rio de Janeiro, Brasilien. Neues Jabrb. 
Min., Geol., etc., 1~87, n, Band, p. ~22. 
Describes the micro-structures and mineral composition of the nepheliue-bear-
ing rocks of Brazil, the fiel<l relations of which were described by 0. A. Derby 
in Qnar. ,Jonr. Geol. Soc. for August, 1887. 
--- L f1avenit im bral'lilianiscbeu Elaeolithsyenit. Nenes Jahrb. Miu., Geol., etc., 
1887, zweites Heft,, p. 201. 
GRATACAP, L. P. The Eozoonal Rock of Manhattan Island. Am. Jour. _Sci., 3d, 
1887, vol. xxx1n, pp. ~374-378. 
Describes tho serpeutine as secondary after a mineral of the n,mpbibole gronp. 
Gn1£SLEY, W. S. Notes oU: Cone in Cone. Geol. Mag., Januar_);, 1887, p. 17. 
GuRicH, G. Beitriige zm Geologie von West-Afrika. Zeitscbrift der dent. geol. 
Gesell., Jaunary, 1887, xxx1x. B., 1. Heft, p. 96. 
Describei, foyaits from the Isle de Los all(l from Tumbo. These all carry 
Ol'thoclase, el;,eolite, hornbleude, and magnetite, while more or less sporadically 
occnr sodalite, cancrinite, augite, :ngorine, lavenite, astropbylhte, zircon, :ind 
spene. Otber rocks described aro an olivine gabbro from Freetown, diabase and 
diorite, olivine diabase, ampbibolite, sandstone, and gneiss from various points. 
GYLLING, H,JALMAR. Zur Geologie der camb;iscb.en Arkosen-Al>lagernng des west-
licheu Finland. Zeitscbrift clouts. geol. Gesell., 4. Heft, xxx1x, p. 770. 
HARKER, ALFRED. Additional note ou tile Blne Hornblende of Myndd Mawr. Geol. 
Mag., October, 18c8, p. 455. 
Calls attention to the probability of a, blue bornbleu<le found in the quartz 
porphyry proving to be riebeckite. 
--- Woodwardian Museum notes on some Anglesey Dykes. Geol. Mag., June, 
1888, p. 267. 
--- On tbe Ernptive Rocks iu the neigbl>orhood of Saru, Caernarvonsbire, Quar. 
,Tonr. Geol. Soc., No. 17G, Angust, 1888, vol. XLIV, p. 442. 
Describes the rocks of the area as(½-) granites and granitic gne iss, (2) gab bro 
diorite antl gnei sic diorite, (:3) diabase, (4) borublende diabase, (5) hornblende 
picritc, and (6) dolerite. 
HARTLEY, W. N. Th Black Marbles of Kilkenuy. ::Ci. Proc. Roy. Dub. Soc., April, 
1 7, vol. v, p. 4 ·,13. 
Gives results of chemical analyses. 
lIJ\,T n, 1"1mDEHICK II. On tlte spheroid-bearing Granite of Mnllaghderg, County 
Doncga,l. Quar. Jour. G •ol. Soc., No. 175, Allgust, 1888, vol. xuv, p. 548. 
Des ·i.·ibes th spheroids as composed of a nucleus of oligoc1ase, biotite, and 
over 12 per cent. magnetite with a peripheral shell of radiating feldspars, chiefly 
oligocla. (': a, liltl quartz, ancl possibly orthoclase. i1/-o of spheroids abont 3 by 4 
inch . The granit.e itselfi descri?ctl as a "spheue-bearing hornblende gran-
ite." 
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HATCH, FREDERICK H. Ou a Hornblende Hyperstbene Peri<'lotite from Losilwa, a. 
low hill in Tave ta District, at the S. foot of Kilimanjaro, East Africa. Geol. Mag., 
Jnne, 1888, p. 257. 
HAWORTH, ERASMUS. A contribution to the Archman Geology of Missouri. Am. 
Geol. Mag., 1888, p. 280 .. 
Describes the eruptive rocks in the vicinity of Pilot Knob and Iron Mountain, 
Missouri. These consist of(l) granite, (2) porphyries and porpbyrites, (3) <lia-
bases and dial.,aso porphyrites. The quartzes of the granites show oftin a de-
cided approach to an. idiomorpbic structure and the orthoclases, in places, sec-
ondary enlargements. Topaz was found in slides froru near the mineral veins. 
A l:uge share of the rocks is described as quartz porphJries and porphyriteA, in 
some of which occurs the rare manganese epidote piedmontite. 
--- A contribution to the Arcbman Geology of Missouri. Johns Hopk ins Univ. 
Cir., April, 18Ptl, p. 70. 
HENDERSON, G. G. Note on the composition of a Carbonaceous Sandstone. 'I'rnnA. 
Geol. Soc. of Glasgow, 1886-'87--'88, vol. VIII, part n, p. 276. 
HERRICK, C. L., w. G. TIGHT, and H. L. JONES. Geology and L·ithology of fi clli-
picoten Bay. Results of the Summer Laboratory session of 18 G. Bull. , oc. 
Laboratories, Denison Univ., 1887, parts 1 and 2, vol. II , p. 119. 
--- E. S. CLAR1rn, and J. L. DEMING. Some American Norytes and Gal>l>ros. 
Am. Geol., June, 1888, p. 339. 
lIETTNirn, A., and G. LINCK. Beitrage znr Geologie untl Petrograpbie (1er Co11101bia-
niscben Auden. Zeitschrift dents. gool. Gesell., XL, Ban,1, 2, Heft, p. 203. 
Hrnscm, J.E. Ueber Hinige minder bekannto Ernptivgestoine des Lohmisc hcn Mitt·l-
g birges. Min. u. pet. Mitthoiluugen, 0. B., II., 11. u1., pp. 2:32-2G2. Six fi gures in 
text. 
ITILL, E. Tb Rocks of Sark, Ilerm, and Jetbou. Quar. Jour. Geo!. Soc., No. 171, 
Angu t, lv , vol. XLIII, p. 322. 
Tb principal features aro a mass of Arcbruan gneissoid rocks consist ing of 
qnartz, f: 1c1spars, dark green or black homl>lende and microscop ic apatit s an<l 
sphenes. '£his is overlaid by a hornblendic schist consisting of alternating l>ands 
of very pure born hleudo and feld1:1pathic material with occasional q nartzes. Th i!-l 
rock often shows false bed<ling and is.regarded as a possibly metamorphosed vol-
canic a h. Thi in it turn i overlaid by a, ma s of granitic or 1:1ycnitic igueon!-l 
rock. Tho wbol subs quently cut by a series of dikes includiug qnartz-fel ite, 
diabas s, and k r antite . 
1I h ·m~, GE HGE JENN IN · . On the chert and i liccous sell ist1:1 oft h e Permo-Uarbon-
i f: rous strata of ' p1tzu rg n, autl ou the characters of the Hpongci:1 therefrom, 
which lrnv' b e11 de cril>ed hy Dr. E. von. Duuikowski. Geol. Mag., Jnne, 1 -
l[ 
p. 2'11. 
n tb or •ani • origin of th cbert iu tbe Carboniferou lime. tone , ri 1:1 of 
lrPlan,l an<l itH similarity to that in th orr ponding trata iu North Wal s an(l 
York bir . •o1. fag., ·tob r, 1 7, p. 435. 
'lh ]>aper i largely cootrov r ial. Tb ·a,uthor sbows appareutly ouclu, iv ly 
th, I, tli ·h rt.· in quc t1011 ar form <l maiuly from tl10 ·iliceo11. n·si<l1ws of 
rhoocl of Ilch . t 'r, How_ 
ar ;~ corupri. <l in h •t 
1'., aurl l'.,. D1 1· o .-. E ·:imi nation of 'fllH.l' zit<'S from 11ills Hill, ont . -
Pro . Lh· rpool · :ol. .'01·., 1 r!'T-' , vol. v, par 1v, pp. :J 0-' l. 
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HOVEY, E. 0. A cordierite gneiss from Connecticut. Am. Jour. of Sci., JL1ly 18. 
1888, vol. XXXVI, p; 57. 
Reports from the vicinity of Guilford, Connecticut, a cordierite gueiss. This 
is the first to Le reported in the United States. The rock consists essentially of 
quarLz, biotite, cordierite, and some plagioclase. 
HUBBARD, Lucrns L. Beitri-i,ge znr Kenntniss der Nosean-ftibrenden Answiidliuge 
des Laacher Sees. Min. uud pet. Mittbeilnngen, VIII. Band, v. Heft, p. J56. 
Humrns, T. MCKENNY. On some brecciated rock in the Arcbrean of Mahern. Geol. 
Mag., November, 1P87, p. 501. 
HurroN, F. W. The eruption or Mount Tarawera. Quar. Jour. Geol. Soc., No. 
170, May, 1 ~88, vol. XLIII, p. 178. 
Gives an account of the eruption of Juue 10, 1886. The materials ejected are 
classed as angite anrlesites and rbyolites. 
--- On a hornblende biotite rock from Dnsky Sound, New Zealand. Quar. Jour. 
Geol. Soc., No. 176, November, 1888, vol. XLIV, p. 745. 
HYLAND, J. SHEARSON. Ueber die Gesteiue des Kilimaudscharo uad dessen Umgebung. 
Min. und pet. Mittheilungen, x. Band, III. Heft, p. 203. 
JOLY, J. On the occurrence of Iolite in the Granite of County Dublin. GeoL Mag., 
November, 1888, p. 517. 
JONES, E. J. Examination of Nodular Stones obtained by trawling off Colombo, 
Rec. Geol. Soc. of India,, part 1st, 1F!88, vol. XXI, p. 35. 
JUDD, J. W. Ou the Volcanic Phenomena of the emption [of Krakittoa] and on the 
Nature and Distrilrntion of the ejected materials. The Eruption of Krakatoa 
and subsequent Phenomena,. Report of the committee of the Royal Society, 
London. Trlilrner & Co., 1888. 
KRATZER, I<". Geologische Beschreibnng der Umgebung von Rican. Jahrbuch de k. k. 
geol. Reichstlnstalt, 1888, xxxvm, 3rd, pp. 355-416. Two plates showing micro-
structure. 
KEMP, J. F. Rosetown extension of the Cortlandt Series. Am. Jour. Sci., Oc:ober, 
188d, vol. XXXVI, pp. 247-253. 
-- The Dikes of the Hudson River Highlands. Am. Nat., August, 1888, p. G91. 
Describes dikes of basic rocks somewhat resembling the Camptonite of New 
Hampshire. 
KENDALL, PERCY 1!'. Preliminary notes on some occurrences of Tachylyte in Mull. 
Geo!. MrLg., December, 18 8, p . 555. 
KINAHAN, G. II. Arenaceous Hocks, Sands, Sandstones, Grits, Conglomerates, Quartz-
Hocks, an<l Quartzites. Sci. Proc. Hoy. Dub. Soc., Jnly, 1887, vol. v, pp. 507-618. 
Gives many interesting facts relative to the composition, occurrence, and eco-
nomic valnc of these materials. 
--- Slates and ()Jays, wit.h Introduction and Building notes by R. Clark. Sci. 
Proc. Roy. Dub. Sou., May, 1888, vol. vr, p. 69. 
Tb<' paper is acontiunation of those previously given on Irish economic geology. 
--- On Irish Arenaceous Rocks. Supplementary note to paper given in Sci. Proc. 
Roy. Dub. Soc., vol. VI, p. 507. Treats of the rocks wholly from an economic 
st,andpoint. Sci. Proc. Roy. Dnb. Soc., Febrnary, 1888, vol. VI, pp. 6-1:3. 
--- Maru]es aud limestones. Sci. Proc. Roy. Dnb. Soc., April, 1887, vol. v, pp. 
4 9-496. Coutinuetl in ,fanuary number, p. 372. 
KISPATrn, M. Die Glancopbaµgeste ino der Fruskagora in Kroatien. Jahrb. der k. 
k. geol. H.eichsanstalt, 1 7, xxxvn, 1st, pp. 35-46. 
KLEIN, CARL. Optiscbe Untcrsncbnug zweier Granatvorkommen vom Harz. Neues 
Jahrb. Min. Geo!., •tc., 1 7., I. Band, zweites Heft, p. 200. 
etrographischo Fntersncbnng eiuer Sinto von Gesteinen aus der Umgebung 
d, Holsener ee . , itz. <ler kou. !)reus. Akad. der Wiss. zu. Berlin, February, 1888, 
v, 2n<l, pp. 91-121 
The rocks cles ·rib d ar an oJivine-Learin<r trachyte, from Torre Alfina and San 
Lor nzo · olivine-beariug andesitic tracbyte, from Sassara and Mout Altina; 
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KLEIN, CARL-=Coutinued . 
trachyte, from Bolsena ancl Monte di San Magno; trachytc tuff, from Valle Vi-
dona; lencite tephrite, leucite basanite, and augite andesite with acces ory 
olivines. The rocks are described in detail with a large number of complete an-
alyses. 
KoTo, BUNDJIR0. On some occurrences of Pieclmontite Schist in Ju.pan. Qoar .. Jo. 
Geo!. Soc., No. 171, August, 1888, vol. XLIII, p. 474. 
KR0USTCH0FF, K. de. Nouvelles syntheses du _quartz et de la tridyrnite. Bull. Soc, 
Fran9aise Mintiralogie, January, 1887, vol. x, p. :n. 
-- Note snr une inclusion cl'une encrite a enstatite clans le uasalte de Wingeudorf 
pres de Laban, en Sile::;ie . Bnll. Soc. Franc;aisc Min ernlogie, December, 18 7, vol. 
x, p. ~29. 
--- Notice sur la granulite variolitique de Fonni, pres de Gliiit torrai, Sardai~ne. 
Bull. Soc. Frani;iaise Minoralogic, April and May, 1888, vol. xr, p. 17:3. 
LACROIX, A. Note sur nu mode de reproduction dn Corinclon. Bull. Soc. Fran9aisc 
Mincralogie, vol. x, March, 1887, p. 157. 
-- Note snr la composit ion p)trographiqne des ro ch es de Blekka et Dalano (Nor-
wep;c.) Bull. Soc. Pranc;aise Min6r:t1ogie, Mu.1:cl.t, 1887, vol. x, p. 152. 
-- and BARET, Cn. Snr la pyroxenite a, wernerite cln Point-du-Jour, pros 'aint-
Nazaire (Loire-Inf'erienre.) Bnll. Soc. Frau ~:aise Mineralog ie, Jnly, 18 7, vol. x, 
p. 258. 
LAUNAY, L. DE. Note s nr les Porphyrites de l'Allier. Bnll. Soc. Gool. do Franco, 
1~88, :3rd Series, No . 2, vol. XVI, p. 84. 
LAWS0K, A:NDHEW C. Geology of t.110 Raiuy Lake Region, with remarks on Lbe ·la. -
i:; ifi cation of tho crystalline Rocks, west of Lake Superior. Preliminary lloto. 
Aru. Jour. Sci., 1887, vol. xxx1n, p. 473. 
-- Joto on so me diabase dykes of the Rainy Lako Regiou. Aw. Gcol., April, 
l t1&3, p. 19!J. 
Lmrn1rnG, J. Zur Keuntniss der Bildnng uud Umbildung von Silicatcu. Zoitscbrift 
d •ut. geol. G · ·ell. , xxxrx. Band, 3. He.rt, p. 55~. 
LEwu;, H. CARVILL. Ou a. Diamautiferous Peridotitc, and the Genesis of tbo Dia-
mond. Geol. Ma~., January, 1807, p. 22 
Calls attention to tho fact that the South African cliaU1011<ls occur in portions 
of a pcridotiLe in contact with bigbly caruonacoons shales. 
-- Tho Matrix of the Diamond. Gcol. Mag., March, 1StJ8, p. 129. 
L 
D scrib s the porphyritic peridotite iu wllioh tllo South African diamonds 
occur. The principal rniueral con titnents are bronzito, chrome diallag , s111arag-
dit , biotite p l'Owskite, pyropc, titanic and chrolllic iron. Rntile is mention tl 
as occurring a a fiecondary com;tituent througll LIJc alteration of oliville iuto 
scrp Htin . Th' stru ture is porph y riti c ancl brecci,tted; suggests the varietal 
nam of 1 imb rlit '. 
liu. un<l. p t. 
per c ut.; livh 
• 
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MACHADO, JOHDANO. Beitrag zur Petrographie der siidwestlichen Greuze zwiscben 
Minas Geraes untl S. Paulo. Min. uuJ pet. Mittheiluugen, IX. Baud, IV. n. v. 
Heft, p. 318. 
The rocks described are nepheliue syenites, quartz-diorites, olivine diabase, 
gneiss, and sedimentary rocks. Twelve colored figures, showing micro-structure, 
and map. 
MERRILL, GEORGE P. Concerning"the Montville Serpentine. Science, Jnoe, 22, 1888. 
-- Ou the Fayette County Meteorite. (See Whitfield & Merrill.) Arn. Jour. 
Sci., August, 1888, vol. XXXVI, p. 113. 
--- _On Nephrite and Jadeite. (See Clark & Merrill.) Proc. Nat. Musenm, 1888, 
p. 115. 
--- Note on the secondary enlargement of Augites in a Peridotite from Little Deer 
Isle, Maine. Am. Jonr. Sci., June, 1888, pp. 488-490. 
--- On the San Emiglio Meteorite. Proc. U. S. Nat: Musenrn, 1888, p. 161. 
--- Ou the Serpeutiue of Montville, New Jersey. Proc. U. S. National Museum, 
1888, p. 105. 
MEUNIER, STANISLAUS. Determination lithologique de la Meteorite de Fayette 
Count.v, 'l'exas. Comptes Rendus, December 17: 18813, p. 1016. 
MICHAEL, PAUL. Ueber die Saussurit Gabbros des Fichtelgebirgcs. Neues Jahrb. 
Min., Geol., etc., 1888, 1.. Band, !. Heft, pp. 32-64. One plate. 
MICHEL-LEVY, A., and A. LACROIX. Sur le granite a amphibole de Vaugueray 
(Vauguerite do Fournet.) Bull. Soc. Fran9aise Mineralogie, January, 1887, 
vol. x, p. 27. 
This rock, variously described under the names of Vaugiierite, Micaceo us d·io1"ile, 
andKersanton, is, after a microscopic study, referred by the above authorities to the 
gronp of hornblende granites. 
--- Note sm· les roches eruptives et cristallines des Montagnes du Lyonuais. Bull. 
Soc. Geol. de France, 1888, 3d series, No. 3, vol. xvi, p. 216. 
- - Note sur un basalte riche en zeolithes des environs de Perrier (Puy-de-Domc). 
Bull. Soc. Francaise Miufralogie, February, 1887, vol. x, p. 69. 
Mrn1>L1i;Mrss, C. S. Crystalline and Metamorphic Rocks of the lower Himalaya 
Garh wal and Kirnaon. Sec. III. Rec. Geo]. Soc. of India, 1888: vol. xx 1, p. 1st, pp. 
11-28. Three full-size plates, showing micro-structure. · 
MOLLER, Eo. Petrographische Uutersuchu ng einiger Gesteine dor Rhon. Neues 
Jahrb. Min., Geol., etc., 18813, 1. Bancl; zweites Heft, pp. 81-116, with one plate 
of twenty-three figures. · 
The rocks are described as sanidin-rich te)!hrites, phonolites, nepheliue basalts. 
MORTON, G. · I-I. Microscopic characters of the Millstone Grit of south west Lanca-
shire. Proc. Liverpool Geol. Soc., 1886-87, vol. v, p. n1, pp. 280,283. 
--- The microscopic characters of the Cefu-y-fe<l w Sandstones of Denbighshire 
auclPlintshiro. Pro9. Liverpool Geol., 'oc., 1886-'87, vol. v, part ur, pp. 271-279. 
M0GGg, 0. Ucber "Gelenksandstein" aus cler Umgegoud von Delhi. Nenes Jahrb. 
Min., Geol., etc., l 87, 1. Band, zwcites Heft, p. 195. 
OSANN, A. Ucber Sanidinite von. Sao Miguel. Neucs Jahru. Min., Geol., etc., 1888, 
1. Jfand, zwcitcs Heft, p. 117. 
--- Beitrag zur Kenutniss clcr LaLradorporphyre c1cr Vogt:sen. Habilitations-
schrift z1n Erln,ngung cler V nia, DocolHli clcr lwhcn pbilosophitwhon Facultat 
d •r niversifat Heidelucrg, vorg~l gt vou Dr. A. Osatrn, Assistcnt a.111 miuer:Llo-
gischen Institnt. Abhaudlunge11 zur gcologischcn Spccial-Karte von Els.-Lothr., 
Band 111, Heft n, 1 87. Inaug. Diss. 
PATTON, JI. B. Die Scrpeutiu- un<l Amphibolgesteiue uur<lliP-h vou J\farienhad in 
Bijlun n. Min. u. pet. Mitlihciluugt~u, ti. B., II. 11. HI. Heft, pp. 89-144. With two 
wood- ·nts in th text. 
PoJU,MA . N, P. Eim;ehlihiso von Grnnit. i111 Lamprophyr (Kersautit) des Schiefer-
brn b •s Bii,reustein lrni LehesLeu in Thiiringen. Neues Jahrb. Miu., Geol.
1 
etc., 
l n. Band, 2. Ileft, p. 7. 
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Po,"'EPNY, F. Ueber die Adinolen von Pribram i11 Bohmen. Min. und pet. Mittheilnn-
gcu, 1888, x. Band, III. Heft, p. 175. 
RA1s1 ", CATHERINE A. Notes on the Metamorphic Rocks of Sonth Dovou. Quar. 
Jonr. Geol. Soc., No. 172, November, 1887, vol. XLIII, p. 715. 
--- On some rock specimeus from Somali Land. Geol. Mag., September, 18 ', 
p. 414. 
Descrilies these rocks as porpbyrites, hornblende diabase, granite, gneisses, 
falc schists, epidote schists, <Jnartzite, grits, sand and lime stones. 
--- On some rock specimens from Socotra. Geol. Mag., November, 1 8, p. 
504. 
ROWE, A. W. On the rocks of Essex Drift. Quar. Jour. Geol. Soc., No. 171, Angust, 
1888, vol. XLIII, p. 351. 
The rocks were studied with a view, if possible, of ascertaining their original 
source. They are identified as granite syonite, quartz porphyries, quartz tra-
cbytes, trachytes, dolerites, grannlites, crystalline schit:ts, quartzites aud quartz 
rocks, sandstones, limestones, and fragments of silicified woods. 
RUDOLPH, FRITZ. Beitrag zur Petrographie der Auden von Peru nnd Bolivia. Min. 
und pet. Mittheilungeo, IX. Band, IV. n. v. Heft, p. 269 
The rocks descril,erl a.re andesites of the pyroxene or hornblende varieties. 
RUTLEY, FRANK. On Perlitic Felsites, etc. Quar. Jour. Geol. Soc., No. 176, Novem-
ber, 18 , vol. XLIV, p. 740. 
Descril.Jes an obscnre perlitic structure occurring in certain felsitic rocks of the 
Herefordshire Beacou; snggests, fnrther, the probability that felsites resulting 
from the clevitrification of obsidia,n , qnartz felsites, aplite, arkose or feldspatbic 
grits may on decomposition pass into rocks composed mainly of <Jnartz n.nd kaolin• 
and thence by further alteration into ep idosit.e. 
--- Ou the rocks of tho Malvern Hills. Qnar. Geol. ,Tour. Soc., No. l'll, Angu t, 
1 H_, vol. XLIII, p. 481. 
'ANDBlrnG1rn, P. Bemerkungen iiber den 'iluergehalt des Glimmers ans elem 
neis e von , cbapbach nud des Augits a.us elem Diabase von Andrea ber(T am 
IIarz . 'en , Jn,hrb. Miu., Geo!., etc., 1 7, I. Hand, erstcs Heft,, p. 111. 
A ER, A. cberRiebcckit,, ein nene GlicdderHornl>lendegrnppe, owieiiuerNeu-
hildung- von Alhit in g ranitischen Orthoklasen. Zeitschrift <lents. geol. Ge 11., 
' L. Ban<l, I. Heft, p. 1:3 . 
IL\UDT Diaba. porphyrite uncl Melapbyr vom Nordabhang der cbwoizer 
Alp n. N nes ,Jabd>. Iin., Geol., tc., 1 87, 1. Banrl, erstes Heft, p. 58. 
D :-:cribcs a, diabase porphyrite ancl melaphyr presentin~ certai n intere ting 
features. The porpbyrit occurs, cnttiug Eoc nc strafa in its thr typical varie-
t ie , as a cl n · , dirty grayi h rreu, in places dark violet mottl d or v in d r ck 
c·n.rryin<T mall nests of cal cit<'. In th thins ctio11 it is pro1101111c dly porphyritic, 
with lo11g bl ncl r plagio ·las i-;, which from their small Pxtinction augl s ar np· 
po cl to he oliiro ·la . TIH· •ronndmn.ss c·onsi ·ts of an git arnl feld8par.,. om -
tim . ~rnnpl'<l in tnlfa or with a tru1lrncy towarcl spb rnlitie trnctnr . Th 
t •lc1 . pa.r contain ill ·lo ure of the amorpbons ha , oft n sbowi11g a, m r v in 
of t lcl ·p, r .·uh. t: nee. Thr ·01111 variet_y i of n. gl'ay gr en col r, ancl badly 
alt reel, 0111 h .£ 1,1. par h ing recognizahl whil tlrn ha e has goo owr to 
diloritic: mat rial , nil grannlN, of opa •itr, c·alcite, anrl chlorit abonll(l. Th third 
varic:ty i: a r cl<li h hrow11 rl 11 roc-1< wl.Ji h th· mi ros op shows to on i, t of a 
Mnfn ·'1 aglTn•,,ate of o)iuocla.e Jpi1,tr11 . with int r. titial irr gnlarit~·cl ,, .loped 
:w,,itt- . Tit·. tono therc·fon· prP r.nt. all the ·lrnracter. of th pr<'-T rtiar ~ por-
phyritf' , altlHrn•Th. a : hovP no P.<l or po t-Eoc n . a, "f', Tllr m laphyr i n.l,o f 
iu <·n· a ·011t:tini1w oli\"in · which ha nnd rgo1rn alt .1a.tiou into a ha tit -like 
nit tan,·•, h •1 , nntP<l fo1· tlll' tir. t ti111r. 
ue ,Jabrb. lio., 1. 
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SHERBORN, C. DAVIES. On a limestone with Concentric Structure, from Kulu, North 
India. Geol. Mag., June, 1888, p:255. 
SMOCK, JOHN C. Building stone in the State of New York. Bull. No. 3, N. Y. State 
Mus. of Nat. History, 1888, 8vo, pp. 152; printed for the Museum. 
The volume gives an account of (1) the geological position and geographical 
distribution of the building stone in this State; (2) descriptive note of quarry 
district and quarries. 
SoMERYAIL, ALEX. On a remarkable Dyke in the Serpentine of the Lizard. Geol. 
Mag., 1888, p. 553. 
STRENG, A. Ueber die in den Granitf,n von Baveno vorkommenden Mineralien. 
Neues Jahrb. Min., Geol., etc., 1887, I. Band, erstes Heft, p. 98. 
STRUVER, J. Ueber Gastaldit und Glaukophan. Neues Jahrb. Min., Geol., etc., 
1887, I. Band, zweites Heft, p. 213. 
TATE, A. NORMAN. Iron as a coloring matter of Rocks. Proc. Liverpool Geol. Soc., 
1886-'87, vol. v, part rn, pp. 287-289. 
TERMIER, M. Note sur trois·roches eruptives interstratifiees dans le terrain houiller 
du Gard. Bull. Soc. G~ol. de France, 3d series, 1888, No. 7, vol. XVI, p. 617. 
TlJRNEBOHM, A. E. Ueber das bituminose Gestein vom Nullaberg in Schwed~n. 
Neue8 Jahrb. Mia., Geol., etc:, 1888, II. Band, erstes Heft, p. 1, with 12 woo<l-cuts. 
VAN HISE, C.R. Note on the enlargement of hornblendes an<l augites in Frag-
mental and Eruptive Rocks. Am. Jour. Sci., 1887, vol. xxx111, p. 385. 
VON ]?OULL0N, H., and VICT. GOLDSCHMIDT. Ueber die geologischen der 'Inseln 
Syra Syphmos u. Tinors. Jalub. d. k. k. geol. Reichsanstalt, 1887, xxxvn, 1st, 
pp. 1-34. 
The rocks described are gneisses, glaucophone, hornblende, "strahlstein," and 
augitic schists, with secondary serpentine after the hornblende schist.a. 
WETHERED, EDWARD. On insoluble residues obtained from the Carboniferous Lime 
stone series at Clifton. Quar. Jour. Geol. Soc., No. 174, May, 1888, vol. xuv, p. 
186. 
WmnrIELD, J.E., and G. P. MERRILL, The Fayette County Meteorite. Am. Jour. 
Sci., August, 1888, vol. xxxv1, pp. 113-119. Two figures in text. 
Gives resuJt.sof chemical and microscopic examinations of a chondritic olivine 
enstatite stone from above-named locality. 
WILLIAMS, GEORGE H. Ou the Serpentine of Syracuse, N. Y. Science, March, 1887, 
vol. IX, p. 232. 
--- The Norites of the" Cortlandt Series" on the Hudson River, near Peekskill, 
New· York. Arn. Jour. Sci., 1887, vol. xxxm, 3d, p. 135-144, also 19L-199. 
The rocksdescribed are noritesproper, hornblende norite, mica norite, hyperite 
or augite norite, and pyroxenite. 
--- On the chemical composition of the orthoclase in the Cortlandt norit,e. Am. 
Jour. of Sci., 1887, vol. XXXIII, p. 243. 
-- On the Serpentine (Peridotite) occurring in the Onondaga Salt-group, at 
Syracuse, New York. Am. Jour. Sci., Aug., 1887, vol. :xxxrv, p. 1J7. 
Shows that this rock, conAidered by Dr. Hunt (Min. Phys., pp. 443-447) as orig-
inating as an aqueous precipitate, is in rea.lity an altered peridotite. 
--- The massive rocks and contact phenomena of the "Cortlandt Series," near 
Peekskill, New York. Johns Hopkins Univ. Circular, April, 1888, p. 63. 
Abstract of a series of papers in course of publication in the American Journal 
of Science. 
--- Rutil uach Ilmeoit in verandertem Diabas-Pleonast (Hercynit) iu Norit vom 
Hudson-Flass, Perowskit in Serpentin (Peridotit) von Syracuse, New York. 
eues Jahrb. Min., Geol., etc., 18 7, II. Band: p. 263. 
WORTH, R. N. Somo Detrital Deposits associatecl with the Plymouth Limestone, 
Trans. Roy. Geo!. oc. of Cornwall1 vol. XI, pa.rt ur, pp.151-162, 
ll. Mi . 42--23 
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WULF, HEINRICH. Beitrag zur Petrograpbie des Hererolandes in Siidwest-Afrika. 
Min. uud pet. Mittbeilungen, VIII. Ba.nd, nr. u. IV. Heft, p.193. 
Describes the rocks as granite, diorite, basalt, gneiss, mica and diorite schists, 
amphibolite, augite, gneisses bearing scapolite and wallastonite, augite scbiats, 
and granular limestones. 
WOLFING, E. A. Untersuchung eines Nepbelinsyenit ans elem Mittleren Transvaal, 
Siid-Afrika. Neues Jahrb. Min., Geol., etc., 1888, II. Band, erstes Heft, p. 16. 
YOUNG, JOHN. Quartz as a Rock-Forming Mineral, Trans. Geol, Soc. of Glasgow, 
1886-'871 1887-'887 vol. vm, part n, p, 27t;, 
REOENT PROGRESS IN DYNAMIC METEOROLOGY. 
By CLEVELAND ABBE. 
PREFACE. 
The previous summaries of progress in meteorology that I ha Ye pub-
lished since 1871 have each in its turn more or less imperfectly cov-
ered the whole field of meteorology, but it bas· not seemed wise for me in 
the present summary to endeavor to compass a science which is now so 
rapidly enlarging in all directions. Several reasons have led me to 
this conclusion, among which I may mention, first, the fact that the 
American Journal of Meteorology, published at Ann Arbor, Mich., and 
which is now in its fifth year, bas, since the publication of my sum-
mary for 1884, endeavored to keep its American readers fully acquainted 
with the progress in all branches of our subject, while the German 
Zeitschrift, published at Hamburg, and which is now in the sixth year 
of its succession to the Austrian Zeitscbrift, accomplishes the same ob-
ject for German readers in the most exhaustive manner, and is of course 
widely circulated in this country. .Again, as regards recent progress 
in instrumental meteorology, American readers will perhaps fincl a 
sufficiently complete 8tatement of the present condition of that sul1ect 
in my Treatise published in December, 1888, as part II of the annual re-
port oftheOhief Signal Officer for 1887. Finally,asmy own studies have 
during the past yea,r been almost wholly directed to the dynamical 
phenomena that are offered to us in the movements of the atmosphere, 
and as these are undoubtedly by far the most important questions that 
come before the practical meteorologist, and are Lhose about which most 
numerous inquiries are made (or rather by means of' which innumera-
ble popular questions must be answered), I have in the present sum-
mary endeavored to give an account of the important works that have · 
appeared up to December, 1888, on the movements of storms and the 
general motions of the atmosphere, reserving for a next report some 
equally important papers that have come to haml since that date. 
Some of these memoirs are so important and so little accessible to 
American reader , that not content with a popular summary, I have pre-
pared full tra11 latio11 of them, which will be printed in the present, or 
a followi11 R port, in tlle confi<l nt hope and expectation that American 
mathematicians, pl.Jy ici ts, and met orologists may tlrns be stimulated to 
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prosecute further studies in-the directions indicated by the most success-
ful European students. At first sight these original memoirs and even 
the popular summaries may appear mathematical and repugnant to the 
ordinary meteorological observer, but meteorology, like astronomy, em-
ploys a wide range of talent. If the observer and the computer are 
needed in both, so also are the physicist and mathematician; in both 
cases we have to do not merely with the superficial phenomena of 
nature, but also with the fundamental laws that underlie these and a 
process of severe thought is needed in the discovery and the applica-
tion of these laws. It seems to have been conceded by all that meteoro-
logical phenomena, at least those which depend on the motions of the 
atmosphere, are too difficult to be unraveled at present, but during the 
past few years the application of thermo-dynamics has been so helpful, 
and the study of fluid motions, whether discontinuous or steady, bas 
made such advances as to justify the belief that we may begin to build 
a lasting superstructure of dynamic and rational deductive meteorology. 
But such a work needs the co-operation of many minds. 
The fundamental factors in meteorology and climatology are the 
forces of heat and gravity; the figure, rotation, and inequalities -of the 
earth; the circulatioll'of vapor, and its latent beat; all this is summed 
up in "the thermo-dynamics and hydro-dynamics_ of our atmosphere." 
For ages mankind has relegated to evil and good spirits, to chance, 
to instinct or wm, to the stars, the planets, the comets, and the moon, 
to the fates, to sun-spots, to electricity, and to every other form of sn-
perstition the explanation of our complex phenomena, because, in our 
despair, we were not able to comprehend the possibilities of the simple 
law of mechanics. The labor of hydraulic engineers in handling the 
turbulent flow of rivers; of astronomers in treating the motion of the 
planet ; of chemists iu unraveling the mysteries of compound bodies; 
of pby ici t in explaining the phenomena of light, heat, and electricity; 
of mathematician in resolving the difficulties attending the treatment 
of complex functions, were all needeu as preparatory to successful 
attack upon the laws of the motions of the atmosphere. May the pre · 
nt ummary e the mean of enlisting the co-operation of univer ities 
nd th ir patr n , profe or and their tuctents, in a work that prom-
ult imp rtant to human welfare. 
m m ir that I havt3 ummarized in the following page a 
rt nt ari n ur knowledge f the atmo~phere aud its 
·t rm r t la \'ifi d a foll w : 
. La r t ry xp .rim nt on fluid motion. 
5. Coll don and Weyher. 
6. ynolds. 
7. IIa.g n . 
. Kummer. 
I . rm. 
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III. Theoretical hydro-dynamics applied to the motion of the air. 
10. Koppen. 18. Eliot. 
11. Ferrel. 19. Sir William Thomson. 
12. Sprung. 20. -Oberbeck. 
13. Greely. 21. Oberbeck. 
14. Scott. 22. Oberbeck. 
15. Blan ford. 23. Helmholtz. 
16. Davis. 24. Diro Kitao. 
17. Abercromby. 25. Fluid motion. 
IV. Thermo-dynamics of atmospheric phenomenon. 
26. Introductory. 27. Bezold. 
V. Prediction of storms and weather. 
28. Abbe: 
!.-LABORATORY EXPERIMENTS ON FLUID MOTION. 
The imitation in laboratory experiments of natural motions of the 
atmosphere offers an instructive and fascinating field for research. 
Among those who have contributed to this subject are: 
(1) Helrnholtz, in 1857, first solved analytically the problems of vortex 
motion, and in 1868 those of jets, both being. illustrations of general 
propositions in discontinous motions. ·Kirchhoff immediately followed 
with solutions of other cases, and since then W. Thomson. J. J. Thom-
son, Rayleigh, Hicks, and other English writers, Oberbeck, Planck, 
Zoppritz, Bertrand, Boussinesq, Saint Vincent, and others, have added 
to these conquests of analysis. The experimental illustrations and 
verifications of their results have heen especially due, as regards jets 
in liquids, to Sava.rt 1833, Bidone 1838, Rayleigh 1879, Oberbeck 1877, 
Reynolds 1883, and as regards jets and whirls in air to Vettin 1857 
to 1887, Colladon and Weyher 1887. 
(2) Oberbeclc.-As long ago as 1877 tllis mathematician, by careful 
experiments, reproduced the results analytically obtained by himself 
and. predecessor, all of which will be found in the appended translation 
of bis memoir on discontinuous motions. These jets in water have a 
close a_nalogy to the columns of warm air that rise in the atmosphere. 
(3) Vettin, of Berlin, whose work began 1856, and whose first publi~ 
cation was in Poggendorff's Annalen of 1857, met with an (\pposition 
from Dove, tbat seems to have inspired him with the resolution to ob-
serve and experiment until all doubt was settled. Consequently, we 
owe to Vettin a remarkable series of observations on clouds and most 
insitructive experiments, illustrating the whole convective process by 
which heat and moisture are carried by the afr from the ground to the 
upper atmo ·phere, and inversely the dryness, cold and-motion of the 
upper air brought down to us. Vettin's latest contributions are in the 
volumes of the M teorologi che Zeitschrift for 1887. 
(4) Bezold, who, in 1 6, wa called from Munich to Berlin to take 
charge of the r organized Meteorologica,l Institute of Prussia, has pub-
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lisbed the account of some ca,refully executed experiments on vortices 
an<l other motions in water, illustrating points in the movements in t,he 
air. 
(5) Oolladon and Weyher.-As to experimental work in circular vor-
tices nothing has been more interesting than that done on a large scale 
in 1887 by Colladon at Geneva, and Wey her at Paris. 
Colladon used a simple apparatus for producing vortices and arti-
ficial whirlwinds and water-spouts both in water and in afr. A more 
effective apparatus was constructed byWeyher, in which a great variety 
of interesting ~ortical phenomeua were produced, illustrating what 
might happen in the free atmosphere if only the conditions were the 
same. He established a drum, rapidly revolving about a vertical axis, 
which therefore set in motion the surroundiug air of the room or other 
inclosure. If· the drum is at the top of the inclosure, the air thrown 
out from it descends along the sides of the room~ while, in the center im-
mediately below the drum, a rapid spiral or corkscrew movement exists 
inward and upward. Water coutaine<l. in a vessel in the middle of the 
room is set in motion by the air, and some drops are even carried up-
ward through the ascending core, thus approximately imitating the 
lower end of a water-spout, aud showing bow spouts and tornadoes 
originating in the clouds settle downwards to the earth. Many modi-
fications of his apparatus have been made by Wey her, mustrating many 
problems in vortex motion, and which are valuable for the comparison 
with the analytical formulre of hydro-dynamics, but which have only 
indirect bearing on meteorological pbenomeua. They, however, serve 
to remove from the mind any difficulties that may have been experienced 
by those who hesitate to admit the importance of vortex motion in 
meteorology. 
(6) Reynolds.-Among the investigations into the motions of fluids, 
that made by Prof. 0 borne Reynold , on "the two modes of mo-
tion of water," ha had a peculiar interest for me and seems generally to 
be regarded a one that ha contributed decidedly to our knowledge of 
the condition under which , teady motion and eddying or vortex and 
wave motion take pla . Reynold ' paper i published in tile London 
Philo opbi al Tran acti n of 1 83. In bi annual addres , ovember 
30, 1 , Pr fi or~ tok ay of it: "The dimen ion of the term in 
the u ti n f motion of a flnid, when \' i co ity i taken into account, 
1v a h e u I revi u ly point d out, tbe condition of dynamical 
m tric 11. imilar y tern in which the mo ion i regu-
u wb n b ru i n b com dd ing it eem d no longer to be 
t m~ 11 m tic l tr , tm nt. ut rof or R ynold ha 
h f imilarity bdl<l good a t th a er-
f th eel l ing ldncl; an l mor v r 
n th rel r etw u teady and 
l n th rd r, pr ,·id cl thi 
f lyn mi l a w 11 , geom ri-
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cal similarity. The resistance to the flow of water in channels and con-
duits usually depends mainly on the formation of eddies, and though 
we can not determine mathematically the actual resistance, yet the ap-
plication of the above proposition leads to a for•nu1a for the flow in 
which there is a most material reduction in the number of constants, 
for the determination of which we are obliged to have recourse to ex-
periment." 
(7) Bagen.-No experimental work has been done on the absolute re-
sistance of the air to bodies moving through it superior to that of the 
eminent hydraulician H. Hagen, of Berlin; a translation of whose mem-
oir will be given in the series previously referred to, because of the fre-
quent inquiries that are made of me as to his results. 
But in applying Hagen's obsBrved pressures to other surfaces, or other 
angles of incidence than those used by him, great mistakes are liable to 
be made, and the student should consult the chapter on anenometers 
and wind pressure in the" Treatise on Meteorologial Apparatus," Re-
port of the Chief Signal Officer for 1887, part n, or the excellent mem-
oir of St. Venant, quoted below, if he would avoid serious errors. 
(8) Kummer.-Allied to the problem of resistance, treated of by 
Hagen, for plates normal to the wind, is that of plates inclined to the 
wind, which is one that is specially im"portant in problems relating to 
gunnery, sailing, flying, and the construction of windmills. On this 
matter Kummer has made a serious of experimental determinations of 
the center of pressure for a thin flat plate when struck hy the wind at 
special angles of incidence. 
Although his revised results were published in 1876 in the Berlin 
Abhandlungen yet they seem unknown in America, and I have therefore 
re-arranged them in the following table. Kummer's final measurements 
were made on six stiff' glass plates of the following shapes and dimen-
sions: 
Plate. Longth. nreauth. 
- -- - --
Millimeters . .il[illirneters. 
A. .•••••• 90 90 
B . ...... J 0 90 
c ....... 180 60 
D ....... 180 30 
E .....•. 180 20 
F ....... 180 10 
The center of pressure is the point at which the plate must be sup-
ported in order to remain quietly balanced when the wind is blowing 
upon it at a given inclination. These points are always in front of 
the c nter of figure, or between it and the windward edge. 
Tb di tance between the two centers is given in the column C; the 
angle betw en the wind and tbe p1ate is given in the column a. At 
first thought one would be inclined to convert the t::, as given in milli-
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meters, into decimal fractions of the whole length of the plate, and apply 
the corresponding angles to similar plates of any size. 
This can be done in the case of the square plate A, by simply multi-
plying its sides and its ( by two, and thus obtaining the column 2A, 
as if for a square lSOmm on a side. If the reasoning were correct then 
the a in the column 2A. should be comparable with those extrapolated 
from B and C, but the relation between them is not simple, so that care 
must be ·taken in applying this data to other cases. 
Cente1· of pressure j 01· inclined rectangle.<J. 
A. (l 
G. 
~ a 2A . B. C. D. E. F. 
-----~ ----
mm 0 mm 0 0 0 0 0 I) 
0 !JO 0 90 90 90 90 90 90 
1 84 2 84 85 85 80 87 80 
2 77 4 77 78 77 83 85 82 
3 70 0 70 68 66 77 82 78 
4 ·02 8 62 58 56 6!l 75 74 
5 52 10 52 52 53 66 70 71 
6 41 12 41 48 52 63 65 08 
7 3l 14 31 45 51 61 (il 04 
8 28 10 28 43 50 !;9 GO X 
9 26 18 ~o 4l 49 57 59 
10 25 20 25 39 48 55 58 
11 24 22 24 37 40 5? 55 
12 22 24 22 35 43 50 X 
13 21 20 21 33 38 45 
14 l!J 28 19 28 27 X 
15 18 30 18 23 13 
lG 16 32 10 16 11 
17 14 34 14 13 9 
18 13 30 13 10 X 
19 12 38 12 9 .. 
20 10 40 10 8 
21 8 42 8 7 
22 7 44 7 X 
2a fi 46 5 
2'1 - 48 -~ 
• 
X incli,·at . ihnt th an~)., i~ ind le t·mina.t en· thnt th plat Of1<"illa.tell llO mu has to ebow th tit 
wa in n sll\ ,,r uu. t:lhl ·<111ilihri11m. 
II.-, 'T.A.TI 'TIC F ACTUAL , TORM, . 
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coming volume IV of the Memoirs of the National Aca<lemy of Science. 
A.s an early copy of the private edition has fallen into the hands of Drs. 
Van Bebber and W.Koeppen, the latter has given a condensed review 
of both chapters more perspicuous than the mass of details given in the 
original. We shall do our readers a favor by laying this before them·; 
and the more so inasmuch as the labor bestowed by Koeppen and his 
occasional criticisms as reviewer enhance the value of his work. This 
constitutes a most condensed summary of the results to dynamic meteor-
ology of the statistics published daily by the U. S. Signal Service. 
BAROMETRIC MAXIMA.-The isobars around a barometric maximum 
are of irregular, more or less elliptical, form. The ratio of the greatest 
to the least axis of the ellipse, as determined by Loomis from three years' 
observations for North America, for E~rope and the Atlantic Ocean, is, 
respectively, 1.91 for 238 cases in North America, and 1.84 for 252 cases 
in Europe and on the Ocean. In a third of all these cases this ratio was 
more than 2. The same number is also found by Loomis for the ratio 
of the similar axes in areas of barometric minima. The direction of the 
longest axis with reference to the meridian is also demonstrated to vary 
very little in the two regions, being as shown in the accompanying 
table: 
Nor1.h 
.America. I 
Europe and 
the Atlantic 
Oceau. 
Maxima . . . . .. .. . . N. 44° E.... N. 75o E. 
Minima........... N. 360 E . . . . N. 35c E. 
The more easterly direction of the axes of the minima on the ocean 
and in Europe is by Loomis attributed to the frequent formation of a 
ridge of high pressure which in the colder half of the year connects the 
area of high pressure in Asia, and tlle Azores. Three-fourths of the 
abo~e cases are of this kind. 
Loomis subjects to a special investigation the especially intense baro-
metric maxima. He collects these in tllree tables, of which the first one 
(Loomis No. XL) contains all cases in wl;lich, during the years 1872 to 
1884, a pressure of over 30.85 inches (783.6 millimeters) occurs at any 
station of the United States on the charts of the Signal Service;- the 
second table (Loomis LVI) contains the cases in which, <luring the years 
1874, 1876, and 1 81, an isobar of 785 millimeters occurs on the Hoff-
meyer chart , and tbeir continuation by the Seewarte; the third table 
(Lo mis LVIII) contains those cases in which,-during the interval from 
1877 to the beginning of 1 84, an isobar of 31 inches (787.4 millimeters) 
occurs on the charts of the Internatio·nal Bulletin of the Signal Service, 
which omprehend the whole northern hemisphere. 
The annual distribution of the e ca es is given by the following tabular 
ummary; in wliich, of the d nble numbers, the first on gives the num-
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ber of separate occasions on which high maxima occur, each one heing 
separated from the other by intervening times of low pressure; the 
second number [in brackets] gives the number of charts on which they 
occur. ·with respect to these numbers it is necessary to remeru l>er that 
for the United States (series a) there are three charts daily, but for 
Europe and the Atlantic Ocean (series b) two, and for the northern 
hemisphere one each day (series c). 
(a) United SLatesand Canada .. 1[3] 10[73] 8[64] 14191] 16[80] 3[26] 52[337] 
(b) EuropeandAtlanticOcean.2[4] 6[14] 4[14] 3[12] 5[20] 4[18] 24[ 2] 
(c) Northern hemisphere ...... l[l] 6[ 8] 13[34] 10[29] 4[ 4] :...[ 5] 37[ 81] 
In the other months of the year such high barometric readings do not 
occur. 
As concerns the geographical distribution over the surface of the ea:rth, 
the maxima occurred as follows : 
Series (a).-Eighty-two per cent. west of 90° longitude (west of Green-
wich), and the greater part north of 46° north latitude. 
Series (b).-Three-fourths were in Asia and only two on the Atlantic 
Ocean.* 
Series (c).-Of these eighty-one charts, seventy-four show the maxi-
mum over Europe and Asia., six over North America, and one on the 
ocean west of Ireland. The station with the highest pressure occurred 
in Europe or Asia., always between latitude5oo and 60° north, with one 
except.ion, when it was at Taschkent; in thirty-two cases it was at 
Jenisseisk (latitude 58°.5 north); in nine cases at Barnaul (53° north), 
and in even ca es at Nertschiusk (5lO north), and the other seven at 
Semipalatin k (50°.5 north). Within Europe proper such extreme 
maxima were observed only in European Rus ia, and the center oc-
curred either at Wjatka, Kazan, Moscow, or Warsaw, the two latter 
only once each. Such high pre sures occur Yery decidedly only in the 
center of the continent and in the colder season of the year. 
For uch of tli area of high pres ure as could be followed for many 
day th following re ult are given: 
Series (a).- n rag movement toward outh 400 ea t, or, if we-con-
itl r only them v m nt a t of be Rocky Mountain , outh 57° ea t, 
with a 1 ci y f 21 Engli b mile per hour (eight degree of a great 
r ay); b v r O' m ment of the maxima i ther fore di-
m r u h rly ban that f tb minima. 
(b).- n £ ur.. n a f long-contiuu d high area th r wer 
n b r th 1 t p i i n l . · mor uth rly than the fir t, and 
ure 
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eight where the last was more easterly than the first, as opposed to thr:ee 
and five cases, respectively, where the movement was toward the north 
or west. · 
Series ( c).-For the maxima in this series, Loomis remarks that appar-
ently, by reason of smali variations of the pressure of the air, the cen-
ters appear to show rapid movements to and fro, bnt that in general, in 
the fourteen cases where the isobar of 31 inclles continued for at least 
two days, the position on the last day did not differ materially from that 
on the first. · 
The relative size of the barometric maxima in the United States was 
investigated by Loomis for the maxima of Serir.s (a) (Loomis Table xn), 
with the assistance of the charts of the International Bulletin, but only 
since October, 1877, because the weather charts for the United States 
only did not cover enough ground to fully present these extended phe-
nomena. The mean value of the smallest diameters of these regions of 
extraordinary high pressures measured between the isobars of 762 milli-
meters is 2,587 miles, which is equal to the width of the American con-
tinent at 40° north latitude. The mean distance of the centers of low 
pressures from the centers of maxima was 2,371 miles on the east side 
of the maxima and 2,381 miles on the west side; the value of the lowest 
isobars in these measurements was 29.19 inches = 7 41.4 millimeters ou 
the east side, and 29.57 inches= 751.1 millimeters on the west side; so 
that therefore the gradient was twice as great on the east side as on 
the west side. If we reduce the adopted superior limit from 30.85 to 
30.4, we find that the mean diameter of the maxima between 1877 and 
1884 that rise above this limit amounts to 1,406 miles, and that-the ba-
rometer in these is on the average 0.40 inch above its normal value. 
For the maxima above 30.85 these values become, respectively, 2,587 
miles and 0.75 inch. Since 0.75: 0.40 = 2,587 : 1,380, therefore the 
diameters of the maxima are approximately proportional to their alti-
tudes measured from the normal value. 
Series (b).-The mean diameter of the maxima of this series for which 
the isobar 760 millimeters is taken, is at least 2~ 7 40 miles, therefore 
larger than in the United States. The lowest isobar on the west side 
was on the average 739 millimeters-only in two cases was it less than 
730-w hereas this is a frequent case on the Atlantic Ocean; therefore 
here also an uncommon high pressure does not imply a remarkably low 
pressure in the neighborhood. The mean distance of the center of high 
pressure from tllat of low pressure on the west amounted to 2,280 miles, 
which indicates a somewhat greater gradient on the European side of 
the ocean than on the we tern or American side. 
eries (c).-The mean diameter of the maxima of this series is 3,800 
mil in t.be north- ·outll direction under 55° of north latitude, and 
4,0 0 mile in the ea t -we t direction. 
The temp rature r 1ation of tlle barometric maxima are quite thor-
oughly investigatecl by Loo mi ' , In tlie cold season of the year the 
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maxima are characterized by very low temperature. For those in North 
America the following table gives from twelve years' observations the 
pressure and the departures of temperature· for the stations that showed 
the highest pressure at the time: 
Barometric pressure. Temperature dcparlure. 
Inches. Millimeters. Fahrenheit. I Centigrade. 
__.__ __ 
-- -
30. 5-30. 6 747-772 - 18. 0 - 10.0 
30. G-li0. 7 772-798 - 20.3 - 11.3 
30. 7-30. 8 798-823 -23.8 - 13. 2 
30. 8-30. 9 823-848 -26.3 - 14.6 
30. 9-31. 0 848-874 - 26.8 ...:.. is 2 
31. 0-31.1 8i4-899 -28.9 -18.8 
This shows th~~t the higher the pressure by so much greater is the 
cold. The maxima of pressure and of cold, however, do not as a rule 
Jccur at the same time and place, but lie on the average 400 miles apart, 
anrl. the great~st temperaturedepartureordinarilylies north of the high-
est barometer. (This which holds for North America does not obtain in 
Europe.-W. K.) The temperature depression at the center is greater 
when the center lies west of 87° W. longitude than when it lies ea t 
thereof; for pressures of 30.85 inches the temperature depression is in 
the first ca e 28.8° F. ( or 16° 0.); for the second case it is 24° F. (or 1 .3° 
0.). In three-fourths of all the cases in series (a) the thermometer at tlJe 
center fell below o° F. (or-17.80 C.). In twelve cases it fell to-30° 
F. (or-34.5° C.). For the maxima of tbe series (b) for Europe, a.fter 
xcluding tbe two cases of the ocean, tbe mean temperature fell to 
-25.4° O., and the mean for the three winter months fell to-2 J)° C. 
For the maxima of tbe serie (c), in so far as they occur over Europ 
and ia, th departure from the normal was somewhat les , averaging 
- 19° F., r-10.60 C., and th mean temp rature wa about the same, 
namely-280 C. 
For th av rage of all cas s, whenev r th thermomet rat Jeni ei. k, 
b tw n 87G an 1 2, w nt below- G° C., the barom t r tood 7. 
millim t r, aboY it normal alu , but only in one of the ca did 
th pr :ur x · d 7 7 millim t r . Th r for , extraordinary low t m-
p ratur . ar g n r ll y ac mpani d by bigb, ut l<lom by xtremely 
high, , r m tri pr , , ur :. · 
n h 1 arm r 8 a on f h 
g , er, Uy 
f h 
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In the interior of the United States the highest temperature of the 
summer usually occurs with a pressure that is decidedly below the mean 
value, but, on the other hand, on the Atlantic coast it occurs with a 
normal pressure. For the North Atlantic Ocean and Europe-Asia 
Loomis deduces from seven years> observations the mean thermometric 
departures at the time of the monthly maxima of temperature for the 
months of June, July, and August, and for a number of stations. The 
average of the three months is given in the following table: 
Station. Departure. Station. Departure. 
Godthaab.... . ...... +o. 7 
Stykkisholm .... .• .. 
Thorsbaven .. , •.•.. 
Parsonstown ...... . 
Oscott ......... .... . 
Copenhagen ....... . 
2. 2 
4. 2 
3. 5 
2. 3 
0.1 
Paris .... .. .•............• , ... 
Brussels' . .....•............... 
Vienna . ................ ..... . 
0 
St. Petersburg . . . . . +2. 4 
.Archangel .....•.... 0.8 
Moscow ....•. ..... . 0.1 
Kazan.............. 0. 9 
.Akmolinsk ..... . ... ... ...... . 
Barnaul ..................... . 
-1. 0 Jenisseisk .................. . 
2. 2 Turuchansk .....•............ 
2. 8 Irkutsk ...................... . 
0 
-3.1 
2. 6 
3. 2 
1. 2 
3. 6 
vVarsaw. .... .. •.. . . ...• .• . •. . 0. 9 Pekin............... . . .. ...... -2. O 
Lem berg . ...... ..... . . . . . . . . . . -2. 3 
Therefore equally as in North America, so also in the interior of the 
Europe-Asiatic continent, the greatest summer temperature occurs with 
a barometric pressure that is some millimeters below the normal value, 
while on the ocean and also rarely in the northern parts of the conti-
nents, southward to Moscow and Kazan, the greatest summer tempera-
tures occur, with relatively high pressure. 
BAROME'l'RIC MINIMA.-In order to make the comparison more. com-
plete between the areas of high and low pressure, Professor Loomis bas 
also supplemented his work on the latter subject Ly a new collocation 
of data, and bis Tables XLIX and L give a summary of the minima 
under 29 inches (736.6 millimeters) for the years 1873 to 1884: for the 
United States and Canada. His Table LVII gives a similar summary 
for the minima under 725 millimeters for the years 1873 to 1876 and 
1880 and 1881 over the Atlantic Ocean and Europe according to the 
Hoffmeyer charts and the new synoptic charts, published jointly by the 
Danish Institute and the Seewarte. This is the same material quoted, 
re pectively, as series a aud bin the table of maxima given in the first 
part· of this summary. The arrangement of the data taken from the 
International Bulletin of the Signal Service (series c) is carried out in a 
different manner by Loomis as regards the minima, in that he has in 
Table LXIX given only the minima under 29 inches for the Pacific Ocean, 
and in Table LXIV those under 29.6 inches (751.8 millimeters), and only 
for the winter as n for the A iatic continent. The number and an-
nual di tributio of these ·omparatively deep minima, is as showu in 
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tbe following table, which gives the number of charts that show such 
minima: 
I>, 
.; .; .: Q) Q) Q ..-, .... ...; .::i ,.. .::i ~ 
I oi 
Locality. .... o:! ..:i ; s Q) s a "' ::l ~ Q) ::l .8 Q h a5 .s Q) .::i Q) Q) -~ i:::i .... P< i:::i b.O A .£ :- Q <1) o:l Q) "' "' ::l ::l :: Q) Q 0 " en 1-:, I;::, ~ ~ ~ 1-:, ~ <1 en 0 ~ A 
---------------- - --
a Uniteu States and 14 16 25 10 4 1 0 2 2 7 26 24 
Canada. 
b Europe and Atlan- 33 12 22 6 2 0 0 1 1 22 1!) 19 
tic Ocean. 
c, Pacific Ocean ..... 19 10 4 4 2 0 0 0 2 4 7 22 
c, .Asia. .............. 35 43 -·--·- ------ .... . .. . ----·- ------ ........... ...... .... ..... ---··· 38 
Only the first of these series, depending upon twelve years of records, 
can have any pretense of accurately presenting tlte normal annual rate. 
The remarkable double maximum of frequency with a diminution in the 
middle of winter will probably remain. even in long series of observa-
tions, and has its origin in the development of the continental area of 
high pressure in January and Fe_bruary. The small number of depres-
sions under 29 inches in the Pacific Ocean is doubtless in part due to 
the insufficient data from this ocean for the first year, but Loomis shows 
that even in the last three years (summer of 1881 to the summer ot 
1884), where the number of observations was nearly sufficient, only 
nineteen .. cases below 736 millimeters occurred in the year, whilst on the 
Atlantic Ocean twenty-eight cases occurred annually below 725 milli-
meters on the average of four years ; in the Pacific Ocean the barome-
ter auk below thi latter limit only five times in three years, so that 
ucb deep depre ion occur sixteen times more frequently over the At-
lau tic than over the Pacific Ocean. This result is confirmed by another 
con ideration: On the average of five year 'observation at Stykki · 
ho1m, in Iceland, the barometer fell below 725 mil1imeter on 6.8 days 
annually, but in three year ' ob ·ervation in the Aleutian I lands ouly 
ou one d y annually. Th lowe t depression reported from the Paci.fie 
Oc an during v 11 year i 719 millimeter , but in the North Atlantic 
uch d pr ion o cur n the average about thirty time annually. 
on ern th 1 cation of the ~ barometric minima,, Loomi fiud 
that f n hundr d a d hirty-one in the fir t (a) erie , one liundr d 
urr on th tlantic coa t, and ouly nineteen iu the in-
m ri '< • th t, tb r for , th n igh uorhood of th o an 
i. an al · indi p 11 l ·ondition i r th cl p depre i . H 
nt th 1 ·a, i n f th hundr d and tbirty-sP,ven minim of 
(b) h , h, t thr e-£ urth · f th t tal numb r 
an l tbat f th r 
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centers of depres~ion occurred in the neighborhood of the ·coast than in 
its central portions, and four regions of greater frequency are especi-
ally recognizable; namely, Southern Greenland, west coast of Iceland, 
the islands north of Scotland, and the North Cape. This confirms in 
general t_he results that Koppen attained and presen-ted graphically 
for all depressions without considering the depths (Zeitschrift Oester-
reichisches Gesellschaft fiir Meteorologie, July, 1882).* · 
Of the one hundred and sixteen winter days that show a barometric 
pressure in .Asia below 752 millimeters, fifteen show such depressions 
simultaneously at many places; so that we have one hundred and 
thirty-one separate cases that are distrjbuted as follows: Thirty-seven 
on the eastern coast of .Asia and in Japan ; seventy-seven on the western 
border of Asia, namely, at Ekaterinburg, and seventeen in the interior 
of Asia, at Akmolinsk, Baruoul, or Jenisseisk. The minim~ of the first 
group seem to originate in the Pacific Ocean or on the coast. None of 
them appear to have come from the interior of the continent, or froin a 
region north of latitude 62°, so that the.n~unerous depressions that pass 
from west to east oyer the eastern part of North America seem to find 
no analogue in Eastern Asia. The minima of the second and third 
groups appear to progress from Northern Europe along a path directed 
somewhat south and east, and 11one of them pass eastward over .Ten-
isseisk, unless perhaps some of them are deviated northeastward be-
yond the region occupied by the station. 
The highest isobar in the neighborhood of these depressions was on ' 
the average, in series ( a) 30.29 inches (769.4 millimeters) on the west 
side, and 30.35 inches (770.9 millimeters) on the east side; in the series 
(b) th_e isobars of 785 mil1imeters and upwards occurred only twice on 
the west side, and twice ou the east side of the depressions; the maxima 
in the neighborhood of the deep minima therefore seldom attain ex-
ceptional heights-a confirmation of what is above said for the maxima. 
The mean distance of the centers of these maxima from those of the de-· 
pressions was in series (a) 2,130 miles on the east side of the depression, 
and 1,985 miles on the west side. The mean diameter of the de_pres-
sious ('Pamely between the isobars of 760 to 770 millimeters) Loomis has 
determined to be for the depressions of series (a) from the years 1877 to 
1884, 2,139, but for series (b) 2,365 miles. 
11he mean of the temperatures at the centers of such barometric de-
pressions as were lower than 737 millimeters, was 60.4 Fahr.,=3o.6 c .. 
above the normal in the United States for the years 1873 to 1877; but th~ 
greatest excess of temperature did not occur here, but about 300 miles 
farther southerly or easterly, and on the average, for the cases that 
allowed of a ati factory determination, amounted to 220,3 Fahr., or 
10°.3 C. 
- - ---------
"Jonrnal of th Austrian M teorological Society, July, 1882. See also the charts 
compiled by me for Walker's, tatistical Atlas of the Uuited States, Washington, 1874. 
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These deep depressions belonged, as we have seen, almost ex.elusively 
to the colder period of the year; in order to investigate the tempera-
ture of the summer depressions, Loomis bas brought together the depres-
sions with a central pressure less than 29.4 inches (746.7 millimeters) 
for June, July, and August of the three years 1873, '74, '77. For these 
the average departure of the temperature from its normal value was 
+6°.5 Fahr., or 3°.6 0. at the center of the depression and +20° Fahr. 
= 11°.1 0. at the above-mentioned warmest point, therefore almost the 
same as in the winter depressions. 
For the minima of series (b) Loomis has determined only the temper-
ature at the center, not its departure from the normal value; the for-
mer is +4° 0. (39°.2 Fahr.), which is ve_ry high for the season and the 
latitude of most of these minima. 
Loomis has subjected to a th~rough investigation the relation of the 
wiml to the gradient. First, he ·selected from Hoffmeyer's synoptic 
charts eighty-one on which there appeared especially well-dev~loped 
cyclones or anti-cyclones. For meteorologists who desire to submit to 
a special proof some notable examples, he calls attention to the cyclones 
of January 12, and December 21-22, 1875; January 2.2 and March 9 
and 10, 1876; and the anti-cyclones of December 30-31, 1875, and Jan-
uary 1-2 and 13, 1876. Loomis says nothing as to his interpretation of 
the arrows indicating the strength of the wind on Hoffmeyer's charts; 
under the assumption that he has properly considered the half-degree 
marks on the wind arrows of Hoffmeyer's charts, we can consider the 
mean strength of the wind deduced by him and given according to the 
''1. to 6" scale as correct Beaufort degrees, since. the wind e timates of 
both German ancl Eug1ish navigators, on which tbese charts are based, 
are alike made ou the Beaufort scale; on tbe otl.Jer band, if he has 
couut <l the half-degree marks as full scale degrees, then all his figures 
form au wind force, when they are uneven figures, are too large by 
one, and therefore his mean values for the whole series will be too large 
by one-half of a eanfort degree. 
Loomi ' · re ult from ofl:'1 eyer's charts are summarized in the follow-
ing t bl ; the mea ·ur m nt were generally made on that side of the 
· nt r where th ·tr nge t gradient and winds were found. The mean 
lati u l f th n r of the cyclones was n8°.8 north, and that of the 
au i' r •l ll ' 4 o, 7 Orth. 
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Looniis's wind and barometric gradients on the North Atlantic Ocean. 
Isobars. Winds. Location. 
GraditJnts Tempera· Distance Wind ture cen-ConRecu- in milli- Inclina- Geo-
tive nnm· in degrees meters force, tion to Distance to 0en· ~rapbical tigrade. 
bers. of great. per Beaufort Isobars. tral pressure. latitude. circle. degree. scale. 
--- ------- ·--- ------
Cyclones. 0 Mm. 0 0 0 Km. 0 0 
715-720 . • •. 1. 20 4.17 6. 70 64.6 2.49 277 58. 0 +2.1 
720-725 .••. 1. 29 3.87 6. 80 63. 5 3. 74 415 57. 6 2. 2 
725-730 .• •. 1. 35 3. 71 6. 78 62.1 5. t6 562 57. 2 2. 2 
730-735 ..•. 1. 39 3. 60 6. 76 60.1 6. 42 714 56. 8 2. 2 
735-740 .••. 1. 42 3. 52 6. 78 58.1 7. 83 870 56.4 2. 3 
740-745 .••. 1. 45 3.45 6. 82 56. 7 9. 26 1029 55. 9 2. 7 
745-750 .•• . 1. 48 3. 37 6. 82 5~. 3 10. 73 1192 55. 5 3. 2 
750-755 .••. 1. 54 3. 24 6.68 55. 9 12. 24 1360 55. 0 3. 5 
755-760 .••. 1. 61 I 3. 10 6. 32 55. 2 13. 82 1536 54.5 +3.8 
Anti-cy-
clones. 
760-765 . ••. 1. 70 2. 95 5.54 53.1 13.84 1537 54. 0 + 1.5 
765- 770 .•. . 1. 82 2. 75 4. 78 40. 3 12. 08 1342 53.4 -4.0 
770-775 .••. 1. 98 ~- 53 4. 28 45. 6 10.18 1131 52. 9 -9.0 
775-780 .. •. 2.16 2. 31 3. 78 42. l 8.11 901 52. 2 -13. 6 
780-785 . .. . 2. 37 2.11 3.40 31l.4 5. 84 649 51. 5 -18.1 
785-790 .•.. 2. 60 1.02 3. 04 37. 9 3.36 373 50. 7 -22.4 
In order to determine the same quantities also for the storms of the 
United States, Loomis bas chosen thirty-six charts for cyclones and 
thirty-six for anti-cyclones out of the · twelve thousand published by 
the Signal Office since November, 1871, which gave him the following 
table of results. The mean latitude of the centers of these cyclones was 
44°.7 north, that of the anti-cyclones 45°.1 north. 
Loomis's wind and ba1·ometric gradients within the United States. 
Isobars. Wind. Locality. 
Distance G ratlients Velocity 
Tempera-
Consecu· in milli· Inclina- turecen-
tive num· in degrees meters meters tion to Distance to central tigrade. 
bers. of great per de- per sec· Isobars. pressure. circle. gree. ond. 
------
Cyclones. 0 Mm. Miles. 0 0 Km. 0 
731. 5-734. 0 1. 36 3. 73 12. 20 53. 2 2. 24 249 -2.2 
734. 0-741. 7 . 1. 51 3. 36 11. 80 51. 7 3. 68 409 - 2.1 
741. 7-746. 7. 1. 65 3. 08 11. 44 50. 2 5. 26 584 -1.9 
746. 7-751. 8 1. 75 2. 90 11.09 49. 0 6. 96 773 - 1. 7 
751. 8-756. 9 . 1. 82 2. 80 10. 64 47. 6 8. 74 Oil - 1.9 
756. 9-762. 0 . 1. 87 2. 72 10. 28 46. 7 10. 58 1176 - 3.2 
.Anti·C1J· 
clones. 
762. 0- 767. 1. 1. 94 2. Gl 9. 66 45. 6 9. 59 1005 - 0.2 
707. 1- 772. l . 2. 05 2. 48 o. o:i 44. 8 7. 59 843 - 10.1 
772.1-777. 2 2. 20 2. 31 I 8. 18 43. 0 5. 4G 607 - 14.1 
777. 2-782. 3 . 2. 43 2. 00 7. 20 40. 8 3.15 350 - 17.4 - - -
. M1 .142- i4 
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These two tables contain a wealth of data for fu ture de<luctions, but 
as to the results that Loomis draws from them , Koppen promises a fut. 
ure communication. 
UL-THEORETICAL HYDRO-DYNAMICS APPLIED TO THE MOTION OF 
'l'HE AIR. 
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air ·Ferrel gives especial atte tion to the effect of wave length upon the 
law of diminution in a complex bundle of rays, such as those from the 
sun, and shows that his formula and constants hold good for the visual, 
the thermal, and the chemical effects of the solar rays. (A special mem-
oir by him on radiation is published in the American Journal of Science, 
July, 1889.) 
In chapter 2, on temperature of the atmosphere, Ferrel gives an ex . 
pressiou for the mean diurnal intensity of the sun's radiation developed 
into a series as a function of the sun's declination and the observer's 
latitude, which expression he also further converts into a series de. 
peuding on the time and the observer's latitude. With this he then 
com bin es the effect of the absorption by the earth's atmosphere, and 
proceeds to discuss the conditions that determine the temperature at 
any place and any time for a body of any shape and co-efficient of ab-
sorption and radiation. The importantresults obtained in this chapter 
depend principally upon the radiation observations of Prevostaye and 
Desains, Melloni, Langley, Dulong, and Petit, and are applicable to the 
temperature of bodies at the earth's surface, the temperature shown by 
thermometers and those shown by solar radiation apparatus. Especial 
attention is given to the nocturnal cooling by radiation. (The late pub-
lications by Maurer, H. F. Weber, Angot and Zenker could of course 
not be utilized by Ferrel.) 
In chapter 3 Ferrel deduces the general motions and pressure of the 
atmosphere, beginning with the equations of absolute motion on the 
earth at rest, whence follows his law that all bodies in motion are de-
flected to the right in the northern hemisphere. Combining theS'e equa-
tions with the equation of continuity, certain general relations are de-
duced expressed by differential equations. 
Ferrel's method of solution of these equations consists in successive 
approximations, beginning with the simplest cases of no friction and no 
disturbance of the normal distribution of temperature, he :fina11y pro-
ceeds in section 4 of chapter 3 to give a special solution for the actual 
case of the earth, which although only approximate yet within the limits 
indicated, appears to agree well with observed phenomena; this solu-
tion i summed up in the two following formulrn for the connection be-
tween the barometric gradient (G) expressed in millimeters per degree 
of the great circle of the meridian from north to south, the angular dis-
tance ( 0) from the north pole or 90 degrees minus the latitude; the veloc-
ity (v) of the east-west motion of a particle of air; the total velocity (_s) 
of the particle; the tern perature ( r) on which the density of the air de-
pends; the inclination (i) of the wind to the parallel of latitude; the 
ob erv d barometric pre sure (P) and the normal sea le,el barometric 
pre sure (Po), The resultiug formula for the barometric gradient meas-
ured on the meridiau, as rr ive11 on page 207 of his" Recent Advances," is 
_ 0.1571 COR f) p _ 0.1571 S COS 0 p 
- C0 ' 2 i(l+0.004 r) · l'0 - (l+0.004r)cosi · P; 
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Substituting this value of G in the general differen tial equation of 
motion, Ferrel deduces the following expression for v for t.he mean 
temperature condition of the earth where his the altitude, and G1 the 
full gradient at the earth's surface; the last term is negligible as ex-. 
pressing the effect of inertia and friction due to meridional motions: 
du+F 
V= 6.37 (1+0.004 r)G1 0.0001690 A 2 sin () h + dt " 
cos () 1+0.004 r cos () (~n+v) 
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meteorologist rather than an elegant analyst. He is satisfied with show-
ing that the larger features of atmospheric motion are abundantly 
explicable by known laws of mechanics and that, therefore, the ulti-
mate details of these phenomena will undoubtedly be also thus ex-
.plained, and this conviction is that which is needed in order to attract 
to this study those who wish to devote themselves to ''exact science." 
The form ulre for cyclones are treated approximately for the case of no 
friction and uniform temperature; then for the case of a difference of 
temperature between tbe central and exterior parts, the warm center 
being a cyclone, the cold center the anti-cyclone; .finally, the solution is 
indicated for the case of the existence of both friction and temperature 
disturbances. In t11e next section on the progressive motion of cyclones, 
Ferrel states, on page 259, that'' the principal cause of the progressive 
motion is the general motion of the atmosphere;" but he also adds that 
"the velocity of progress is much greater than the general motion of the 
atmosphere," an<l his short discussion of this subject suffices, we think, 
to show that the cyclonic progress is only to a small extent actually due 
to the genera] atmospheric motion, and is mainly due to those causes 
that determine the distribution of vapor and precipitation around "the 
center of power," as he terms it. By this precipitation and redistribu-
tion of heat, the cyclone center is, as Ferrel states, continualJy renewed 
a little in advance of its former position. My own view differs from his 
only in the relative effect attributed by us to the general movement of 
the atmosphere on the one hand, and the tendency to the formation of 
new aspiration centers on the other. Ferrel gives special prominence 
to the former, but I to the latter; possibly he is correct for high south-
ern or ·northern latitudes, but my own view agrees bes.t with my experi-
ence in the temperate zones; it appears to agree closely with the excel-
lent work of Jolin Eliot iu India, and is peculiarly applicable to many 
abnormal storm-paths that I have had occasion to predict. I notice 
that Ferrel, on page 260, quotes the lake region of North America as 
possibly attracting cyclones by reason of the aqueous vapor furnished 
by them: but would it not be more rational to infer that the course of 
our great storms is determined by larger forces than the slight excess 
of evaporation over the lakes as compared with surrounding forest and 
prairie; that in fact the lakes are the res,ult of the precipitation that 
occurs from the atmosphere above them 0? Evaporation and moist air 
are not of them ·elves able to produce a storm; we must have cold or 
dry air ready to flow in beneath, and our present lake region (as well as 
our ancient glaciated region) is so evidently located precisely in the 
spot where cold northerly and warm southerly winds conspire with tbe 
orography of the continent to produce precipitation and storms, that I 
mu, t consid r the lake. (and glacial epoch) as the result of the orogra-
phy, and a· exertiug by their evaporation only a very slight reflex action 
pri11cipal1y appr ciable in the re-distribution of local rains and snow 
and slightly higher temp rature iu their immediate neighborhood. On 
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page 282 Ferrel shows that the formula expressing the relation between 
the barometric gradient (G) and the velocity of the wiuds is very much 
the same for the pressures and winds around a cyclone center as for 
the pressures and winds about the polar axis ()f the earth, and is ex. 
pressed by a quadratic equation s2 +as= b G. As the cyclone movei 
from the land to t.be ocean the so-called friction term would, a prior( 
be expected to suffer a decided change, anrl. the actual amount of such 
change is indicated by the data collected by Loomis. Adopting- his re-
sults Ferrel deduces a correction to his formula based upon the principle 
"that the frictional resistance of any 8tratum of air moving over the 
earth's surface comes both from the earth's surface and from the stratum 
above it," and again, "that the direction of motion of the air of tbe 
stratum above differs considerably in a cyclone from tLat at the surface 
of the earth." To me it seems that there is here not a sufficient dis-
tinction between the small and negligible friction called viscosity, which 
acts both from above and below upon any intermediate stratum, and tlie 
resistances due to impact and convection, both which operate priuci- ' 
pally from below upward; still the general effect is undoubtedly, a 
Ferrel says, to make the gra<lient that accompanies a given velocity of 
the wind at the earth's surface greater than that accompanying the 
same velocity of wind over the sea or at higher altitudes. Similarly 
the gradient is less in summer than in winter. 
The chapter on tornadoes deals in a very interesting manner with the 
different types of cyclones in which the horizoutal movement is less 
conspicuous than the vertical movement; the.formation of water-spout 
is explained a a pecial ca e of tornado action, and example are coru-
put <1 showing the dimensions of the spout as depending on the hu-
midity of th air. In a section on the force of the wind and upporting 
power f a cending current , Ferrel gives merely the old approximate 
formul, for the r i tance of the air varying as the sqnare of the velocity 
and th quar of the co in of the angle, of incidenc , and applie tlrn 
re ulting numerical resi tance to the explanation of the formation of 
large drop of wat r, cloud-bur t , hail- tone·, and tlrn de trnctiv ef-
fi ct of tornado wind . toke ' xplanation of tbe effect f vi co ity 
eem to have b en overlooked. On pag 314 he explain · the effective 
fi r of th win in t an b. tacle, or in th pro uction of draft up 
lu "n t imply t th in rtia of the air but to th drag-
f th air turongh fricti n u on th column of afr in th 
fr nt n r r f th o ta l . pr :nme that thi "drag ' i int 11-
d d t r i rt vi it, r, - all din rnal fri ti 11 of ga ·, and appar-
n l th a1 f th , or i mau , Ilao- u in hi xpla11ati n f 
th f: c tb, r .-ur c. , in. thin pl t cl p n 1. u1 n th ize aud 
i 11 • up n th . b rp , no-·]e: f tb pl t . It i a. uffi-
hi · in r ln · i 11 f Yi,· ·o. it · t ,·ta that tll ala f 
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bodies. Tue true explanation of Hagen's results and of the production 
of drafts by wind transYerse to the chimney flue is found in tlle study 
of tile pressure within discontinuous s·paces and the vortices attending 
the flow of liquid past any resisting body. The same criticism applies 
to Ferrel's explanation of the pumping of ~he barometer, in so far as he 
implies that friction drags away the air. 
In bis sixth chapter Ferrel gives an excellent exposition of harmonic 
analysis as applied to periodic phenomena., which is followed by the 
fundamental principles of thermometry, actinometry, hygrornetry, ba-
rometry, and anemometry. Among the new things, we notice that he 
introduces here the analytical portion of his inYestigations upon the 
psychrometric formula., the num·erical portion of which is published by 
him in full as an appendix to the annual report of the Chief Signal 
Officer for 1886. In regard to the reduction of the barometer to sea-
level be recommends, on page 398, the use of monthly normals for the 
upper and lower station. In order to diminish the diurnal temper_ature 
effect he has since then acneded to the present practice of the Signal 
Service in the use of mean daily temperatures. 
In 1886, to the great regret of bis colleagues, Professor Ferrel an-
nounced that, conforrnably to a long-cherished resolution, he should 
celebrate his seventieth birth-day by resigning official public office and 
retiring to his homestead in Kansas City, Missouri. The leisure thus 
secured, we learn, bas been used in the preparati.on of a "Popular 
Treatise on the Winds," which will be published in 1889 and be doubly 
welcomed by the student of meteorology. 
(12) Sprung.-In 1885 Dr. A. Sprung published his Lehrbuch der Me-
teorologie. Shortly afterward he moved to Berlin, and as instructor in 
the university and as assistant under Professor Bezold has exerted a 
strong and good influence on the progress of meteorology. 
His Lehrbuch is by far the best treatise extant on dynamic meteor-
ology, and I have included it in this section of theories of atmospheric 
motion, because Dr. Sprung has devoted two-thirds of his Treatise to tbe 
exposition of the views that have been worked out by the mathemati-
cians whose names are already so familiar to my readers. It is scarcely 
necessary to say that the volume contains nearly an that had been sat-
isfactorily established in dynamic meteorology at that time. Those who 
have not acces to-or time to consult-the original memoirs should by 
a1l means study this volume. 
Of the other g~neral treatises those that bear especially on storms 
are: 
(13) Greely.-" American weather," by Gen. A. W. Greely, in which 
the tati ' tic of .American storms are quoted to substantiate the theory 
of their progreiss by transportation in the general drift of the atmos-
phere. . 
(J 4) Scott.-" Elem ntary meteorology," by R. H. Scott, in which onl,y 
a mall ction i devoted to storms. 
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(15) Blanford.-" A practical guide to the climates arnl weather in 
India, Ceylon, and Burrnah, and the storms of Indian seas," by H.F. 
Blanford. This volume, published in 1889, marks the retirement of Mr. 
Blanford as meteorological reporter to the Government of India,, in 
which position, since 1875, he has undoubtedly accomplished the great-
est works ever undertaken in meteorology. Wilde's Repertorium and 
Annalen, Mascart's four annual volumes of observations and memoirs, 
Neumayer's annual Ergebnisse and Archiv, are the principal works to be 
named in comparison with Blanford's annual reports and Indian mem-
oirs. 
In the present work Blanford devotes o_nly a moderate portion to 
storms, and summarises the results that have been attained in India by 
Pi<ldington, Willson, Pedlar, Meldru::n, and especially the great work 
of John Eliot. 
So far a~ could be seen from the scattered records available up to the 
end of 1876, cyclones are most frequent in the Bay of Bengal in May 
and October, and least frequent, being almost unknown, in February 
and very rare in July; but with the more perfect data furnished by the 
Government weather office Mr. Eliot has compiled a list of cyclones for 
the ten years 1877-'86, which entirely alters this supposed annual dis-
tribution, ~nd makes the distribution almost uniform from June to No-
vember. The Indian storms generally move toward northwest or west-
northwest, and with very few exceptions the direction is toward some 
point in the northwest quadrant. 
The incurvature of the winds for storms in the northern part of the 
Bay of Bengal is about 35 degrees, with a slight increase as we go 
southward. The barometer does not fall for the approaching cyclone 
until long after the wind aud skies show that the center of the storm 
is close at hand and only when the winds become strong and squally, 
nor does it fall rapidly until tlle winds have increased to hurricaue· 
force and the center is distant less than 50 miles. The most important 
indications of the approach of a storm are therefore to be found in the 
observation of the sky and clouds. 
The storms of the Arabian Sea, on the west coast of India, have been 
studied by Mr. F. Chambers. The storms that cross India as they move 
we tward deteriorate greatly before they reach the Arabian Sea, but 
then at once begin to increase. The stormy months are April, J\fay, 
June, and November, but the records are rather fragmentary, and the 
result will probably te changed by future study. The system of storm 
signal for the Bay of Bengal is under the control of the Calcutta office, 
and con i t of a imple warning or danger signal at all ports except 
Calcu ta, where a much more elaborate system is used. There is an 
ind pendent y tern of storm warning for the Arabian sea-coast by the 
office a ombay. . 
(16) Da is.-" hirlwind , C) clones, and tornadoes," by William M. 
Davis. This little book i the result of a series of lectures for the 
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Lowell Institute in Boston. The author is professor of geology and 
meteorology in Harvard College. The work is written in a very popu-
lar and easy style, and deserves to be read and used in elementary 
schools. · 
(17) Abercromby.-" Weather," by Hon. Ralph A.bercromby, Londou, 
1887. As the name implies, this book deals with the weather, its 
causes and changes, as distinguished from the statistics ot climate. 
Neither formula nor numerical tables interrupt the reader, as the ob-
ject of the author is to sketch the general principles of the science and 
give a picture of the methods ordinarily adopted in predicting the 
weather. 
'l'he present book reads as though it had its origin in the thought, 
"Parmers and sailors have always foretold the weather by the sky and 
cloud; why may not the meteorologist do the samef" 
He therefore devotes one-fourth of the book to clouds and cloud prog-
nostics, and, again, fifty pages to types of weather. The last eighty 
pages are given to the rules and methods of weather predictions or 
(as the English call them) forecasts. His whole system, as he says (pp. 
430), "depends neither on theory nor calculation, but solely on obser-
vation and experience, and success depends on natural aptitude and 
the experience of many years' study." 
To this we add, that these same statements apply to work in astron-
omy, chemistry, etc., and that he who makes forecasts merely by means 
of generalization relative to types of weather and clou·ds, is sure to 
suffer from the neglect of a deeper study into causes and laws of opera-
tion, but to those who have mastered these mechanical laws the addi-
tional information given in Abercromby's book would be of value. 
(18) Eliot.-'rhe report by John Eliot in 1876 on the Backergunge 
cyclone, and his report of 1879 on the Madras cyclone, marked an im-
portant step in the progress made, by one of the ablest meteorologists. 
He tells us he began his inquiry with a strong bias towards the hypoth-
esis that cyclones originate between belts of parallel opposing winds, 
but that this proved so unsatisfactory that he rejected it and adopted 
the condensation theory~ which accounts satisfactorily for the entire 
range of atmospheric action that constitute an extensive and intense 
cyclonic storm in the Bay of Bengal. At the close of his work on the 
Madras cyclone, and after refuting some views as to cyclone formation 
that Dr. Hann had advanced, Eliot sums up his own conclusions, from 
which we make the following extract: 
'' The invariable antecedents of powerful cyclones at the two transi-
tion periods, April and October, are (a) approximate uniformity of 
pressure over and around the coast of the Bay of Bengal; (b) light and 
variable winds or calms over a considerable portion of the bay; (c) little 
or no rain-fall over the coast region as well as in the bay; (d) hence 
the weather is sultry; ( e) hence the sea is smooth ; (/) the amount of 
aqueous vapor accumulates and finally gives rise to peculiar sky effects; 
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(g) the immediate antecedent is heavy rain-fall, concentrated over a 
portion of the bay; (h) accompanied by a strong indraft, which is most 
marked from the Indian Ocean at the entrance of the bay; (i) this iu-
draft from the Indian Ocean gives rise to strong winds and heavy rains 
~t the stations on the south. and west coast of Ceylon." 
Of the preceding items (a) (b) (c) are invariable and necessa.ry ante-
cedents, but the source of tlle energy is the item (g), condensation of 
vapor and precipitation of rain, or, as stated in the Backergunge report, 
the primary cause of cyclone formation is . the production and ascent of 
a large quantity of vapor, which is condensed with the liberation of its 
latent heat over th.e place of its production instead of being carried 
away to some distant region. 
This independent confirmation of the views for which Espy lived and 
died, as well as the numerous other generalizations not quoted by us, 
after having been clearly apprehended by their author, were found re-
peated in other storms, and were cou:firmed in his subsequent memoir 
"On the cyclonic storms of November and December, 1886, in tbe Bay 
of Bengal." Eliot states that there is a marked difference in the char-
acteristics of the storms of one year and of another, which is explicable 
on the same hypothesis as that which explains the variations in the 
southwest monsoon rain-fall. These variations are apparently periodic 
in Bengal, and when the Bengal branch of the monsoon current be-
comes strong the Born bay branch becomes weak. 
Pending the appointment of a successor to Mr. Blanford, Eliot, as 
officiating reporter, bas published the report of 1887 on the Meteorol-
ogy of India. On page 209 he refers to certain storms in Bengal known 
as northwesters, which are occasionally as destructive as the tornadoes 
of the United States, but his description does not enable us to conclude 
as to whether they were of the nature of twisting tornadoes, or the 
straight-line Derecho, described by Hinrichs, in Iowa. 
On page 251 Eliot says the great majority of cyclonic rain-storms 
march across the Bengal coast in the direction of the belt of lowest 
pressure at tbe time of their formation. As the chief characteristic of 
such a barometric trough is light and variable winds, it will be seen 
that tLi principle virtually coincides with the rule of cyclonic storms 
in the Bay of Bengal, which march in tbe direction of least relative air 
motion immediately antecedent to the formation of the cyclone. 
On page 271 Eliot tates that "the persi teucy of the pressure anomo-
liei:~ (for week and month ) i almo t certainly due to the fact that an 
a normal v riation of pr s ure in a moving ma 'S of air neces arily 
give ri to or a c mr anie the modification of it motion and iu con-
queace f well-known propertie of fluid motion thi, changed or 
m difi d air tion t nd to perpetuat tb pre ure ~ariation which 
t . " l • 
rrec ly und r t, n<1 tbi . entence I , houlcl apply it to the flow 
of ai.r v ran t le wlJere the cb,tuge of motion produce a change 
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of pressure or v·ice versa a change of pressure produces a change in 
tbe motion; for example: Stamling waves are produced at the surface 
of a stream which tend to perpetuate themselves; the atmosphere is 
thrown into a system of undulations by mountain ridges, plateaus, and 
continents (which undulations may also be horizontal deviations on a 
grand scale) and into periodic recurrences due to their own inertia and 
therefore as Eliot says, tending to reproduce themselves until broken 
up by outside disturbances. 'Ibis is the explanation of the special. sea-
sons of droughts, storms, and rains that we experience in .America, and 
it doubtless obtains equally in India. 
(19) Sir William Thomson.-Tbompson bas published a series of papers 
sparkling with his customary brilliancy on fluid motions; these are scat· 
tererl tlJrough the Philosophical Magazine, the proceedings of the societies 
at London, Edinbtngh, and Glasgow, and the reports of tlrn British .As-
sociation. These papers will cover theoretical questi(!nS as to the sta-
bility of fluid motions, the formation of standing waves, the discontin-
uous space in the rear of an obstacle, the laminar flow of liquids, the 
turbulent flow of water, and other matters bearing on atmospheric phe-
nomena. These papers have apparently been drawn out as notes for the 
forthcoming third volume of his mathematical and physical papers, and 
when collected will be recognized as completing our views on many 
subjects. 
(20) Oberbeck.-In 1882 Oberbeck published in Wiedemann's .Annalen 
a mathematical development based on the correct hydrodynamic for-
mulre, of the theory of horizontal atmospheric currents . 
.A full translation of this important memoir will be included in the 
series of papers formerly referred to; but the following popular state-
ment of bis results is given here as published by Oberbeck himself in 
the proceedings of the second German Geographical Congress: 
Starting from the generally knowri results of recent meteorological 
observations in so far as . these relate to the distribution of pressure 
and the direction and force of the wind, the author explains that one 
of the most important problems of the mathematical theory of the 
motion of fluids is to explain quantitatively the connection of the above-
named phenomena. The recently published investigations of Guldberg 
and Mohn (I~tudes sur les mouvei:nents de !'atmosphere, Christiania, 
1876 and 1880), are to be considered as a specially successful attempt 
in this direction. It must be of interest also for the larger number of 
geographers to know the most important results to which the Norwe-
gian scientists have attained. 
In order to understand the horizontal movements of the atmosphere 
it is important for a moment to consider their causes. .As such we con-
sider the differences of pressure at the surface of the earth as observed 
with the barometer. But whence ao these arise, This question has 
been answered a long time since. It is beat which is to be considered 
as the prime cause of the disturbance of equilibrium in the atmosphere. 
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Because of the slight conductivity of the air the process of warming can 
progress only slowly from below upwards, so that, as is well kuown, 
the temperature of the air steadily diminishes as we ascend. The 
heated air expands. The pressure becomes less. If the heating takes 
place uniformly over a large area there will be at :first no reason for 
horizontal currents. But vertical currents can certainly be brought 
about by this means. If we imagine a circumscribed mass of air trans-
ported into a higher region without any increase or diminution of its 
heat its temperature will sink because it has expanded itself propor-
tionately to the diminished pressure. If its temperature is then equal 
to that prevailing in the upper stratum it will remain in equilibrium at 
this altitude as well as below. The atmosphere in this case exists in a 
state of indifferent equilibrium. If its temperature is lower the mass 
of air will again sink down; in the reverse case it will rise higher. The 
air in these cases is then in stable or unstable equilibrium respectively. 
In the latter cas·e any vertical movement initiated by some accidental 
disturbance will not again disappear, but rapidly assumes increasing 
dimensions. The current will also continue uniform for a iong time. 
This is the explanation given by Espy, 1831, William Thomson, 1861, 
and Reye, of Strasburg, 1868, of the ascending air currents in the whirl-
winds of the tropics. 
The winds of our (temperate) zone also presuppose such ascending 
currents whose origin must have been quite similar. The ascending 
current is in general restricted to a definite region that we can desig-
nate as the base. Since the ascending current consists of warmer air, 
therefore above this base the pressure sinks.* A barometric depression 
is inaugurated there. The pressure increases from this region outward 
in all directions. The isobars therefore surround the region of ascend-
iug atmospheric currents iu closed curves. At greater heights the up-
per cooled air flows away to one side, and in other regions gives occa-
sion to descending currents of air. At the earth's surface itself the air 
flows towards the depression; its influence thus extends over an area 
much greater than that of the base. If we neglect the curvature of the 
earth's urface over this larger area we find there simple horizontal 
movements. Mathematical computations should now reveal to us the 
nature of uch horizontal movements. To this end all the causes of 
motion or the force that come into consideration are :first to be collected 
tog ther. 
Tb difference of pr ore have already been several times spoken 
of; th ·ear mea ured by the gradieut, and it give for any poiut tbe 
<lir cti n and amount of th great t chan ·e in pressure. Iu horizontal 
movem nt th ff, ct f gravity can be oruitte<l. 
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On the other hand, attention must be given to the rotation of the earth 
on its axis, since we are only interested in the paths of the winds on the 
rotatiug earth. This influence can be taken account of if we imagine at 
every point of the mass of air a force applied which is perpendicular to 
the momentary direction of motion au·d is equal to the product of the 
double angular velocity of the earth, the sine of the latitude, and the 
velocity of the point. On the northern hemisphere this influence causes 
a continuous departure of the path towards the right-hand side. Since 
the movement takes place directly on the earth's surface the direct in-
fluence of that surface, namely, the friction, remains to be considered. 
Its influence diminishes with the distance from the earth's surface. Fur-
thermore, it depends on the nature of the earth's surface, whether sea 
or lands, plains or wooded mountains. For this computation Guldberg 
and Mohn have made a convenient assumption in that they introduce the 
friction as a force which opposes the movement and is equal to the pro-
duct of a given factor and the velocity. This factor can have different 
values according to the nature of the earth's surface. 
All these forces are to be introduced into the general equations of 
motion of the air. If however one desires solutions of these general 
equations for special cases there is still needed a series of assumptions. 
Let there be only one single vertical curreut of air present. The 
totality of all the atmospheric movements depending upon this one ver-
tical current is called a wind system. lf the strength of the ascending 
current is variable or if the basis itself changes its place then the wind 
system is variable. In the first case the system stands still, in the 
second case it is movable. 
If, on the other hand, the ascending current of air retains its strength 
and location without change, or, which is the same, if the isobars for a 
long time retain their position then the wind system is invariable. 
It is evident that the last case is by far the most simple. We will 
therefore begin with its consideration. 
In order to execute the calculation the location of the isobars must be 
known. Even in this respect also in a preliminary way one must Jimit 
himself at first by simple assumptions. Let the isobars be either par-
allel strajght li'nes or concentric circles. 
In the first case the computation leads to the following simple results: 
(1) The parallel isobars are equally distant from each other. The 
gradient is therefore everywhere of equal magnitude. 
(2) The paths of the wind consist of paralJel straight lines. The 
st,rength of the wiud has everywhere the same value. 
(3) The direction of the wind forms an angle with the gradient whose 
tangent is equal to the quotient of the factor arising from the earth's 
rotation divid.ed by the friction-constant. 
The deviation of the wind from the gratlient is therefore greater in 
proportion as friction is smaller. If the earth's surface were perfectly 
,smoot4 the wind would blow in tLe direction of the isobars. 
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This result foflowing (lirectly from Lhe computation and at first sur-
prising finds its confirmation in a variety of observations. For example 
in England we observe a deviation of 61 degrees for land winds bnt of 
77 degrees for sea breezes. From this it follows that the friction on 
the land is more than twice as great as on the sea. 
Conditions of pressure like those here considered frequently occur. 
In the regions of the trade winds and monsoons they ordinarily prevail 
either during the whole or about half of the year. 
The circular isobars to the consideration of which we now pass pro-
duce systems of wind that can be considered as the simplest types of' 
cyclones and anti-cyclones according as the pressure in the interior is a 
minimum or maximum. We confine ourselves here to the consideration 
of cycloues. 
As already remarked, these are not conceivable without an ascending 
current of air, whose area in our case is defined by a circle. Outside 
of this horizontal movements prevail exclusively; inside of it there is 
also tlie vertical movemeut to be considered. Therefore the computa-
tions for the outer and inner regions are difforeut. In this way we ob-
tain the following results: 
(1) The press~re increases from all sides outward from the center; the 
gradient increases also from the center out to the limit of the inner re-
gion; from there on it diminishes, and at a great distance becomes in-
appreciable. 
(~) The wind-paths in both regions are curved lines, logarithmic 
piral ', which cut the isobars everywhere at the same angle or make 
everywh re the same angle with the radial gradient. Therefore the 
movement of tbe air can be considered as consisting of a current toward 
the center and a rotation around the center, the- direction of the latter 
is counter clock-wise. This departure from the gradient is of different 
magnitudes in the outer and inner regions. For the former the de-
parture ha the ame value as for straight isobars, that is to say, it 
depend alone upon the rotation of the earth and the friction. Jfor 
the inn r region the departure i greater, and depends be ides upon the 
inten ity of the a cending current of air. If both regions were sepa-
rated from each other by a geometrical cylindrical surface, then the 
wind-path in the e would not continuou ly merge into each other, but 
w uld form an angle with each other. This, of cour e, can never occur 
in natur . W mu t therefore as ume a transitiou region in which the 
wind i ontiouou ly diverted from one into the other direction. At 
any r t a cura and comparative ob ervations of the wind direction 
in th inn r and outer region f a cyclone would be of great intere t. 
r m th u uld raw a ·onclusion a to the limitation of the a -
f air. Thi limit i , moreover, also notable in that at 
h tb ir gr at . t £ rce. 
h t ha d theor tically as y t, 
circular for s of the 
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We have as yet only spoken of the invarial>le systems of wind. In 
fact, however, their duration is relatively short. No sooner is a depres-
sion formed than it fills itself up. Furthermore, the central region of 
depression generally does not remain l~mg in thA same place, but pro· 
gresses often with great velocity, drawing the whole system of winds with 
it. We must look to the density of the horizontal current flowing in 
toward the ascending current of air as the cause of these changes. The 
system of winds remains unchanged oHly when, as has hitherto been 
sile11tly assumed, the temperature and density of the horizontal and 
vertical currents are alike. If the inflowing air is warmer, the depres-
sion increases in depth, in the opposite case it becomes shallower. 
Finally, if the inflowiug air is not of the same temperature on all sides, 
but is on the one side of higher and on the other side of lower tempera-
ture than the ascending air, then it will on the one side be strengthened 
anu its area increased, on the other side enfeebled and its area dimin-
islied. The consequence of this is that the current of air or the region 
of depression moves along. The cyclone progresses. Since in the 
cyclones of our zone the air entering on the east side comes from more 
southern, therefore in general warmer, regions, while the air entering on 
the west side comes from the north and is generally colder, therefore 
the cyclone progresses from west to east or from southwest to northeast. 
This is ' in fact the path of most cyclones in northern Europe. For a 
. moving cyclone the isobaric cnrves must have a different shape than for 
a stationary. Therefore one can inversely, from the shape of the isobars, 
infer the direction of motion. If the region of ascending air has a cir-
cular form the computation can be rigorously executed. Without going 
into the details of this interesting problem in this place, I will only re-
mark that the isobars consist of closed curves similar to an ellipse. 
There is one direction from the center outwards, in which the isobars 
are most crowded together, while in the opposite direction they· are 
furthest apart. The movement of the cyclone is in a direction at right 
angles to this line. With the solution of this problem we now stand 
about at the limits of what analysis has thus far accomplished. Still 
there is hope that it will make further progress so far as concerns the 
relations between the pressure and the motion of the air at the earth's 
surface. 
(21) 0berbeck.-Oberbeck has added to his memoir of 1882 a further 
invest_igation on the general movements of the atmosphere, which was 
published in full in two communications to the Academy of Sciences at 
Berlin in the year 1888. (See Sitzungsberichte, 1888, xrv, p. 383-395.) 
On account of their importance I have, as in his former memoirs, given a 
complete translation of these in the collection of translations previously 
noticed; but to those who do not care to follow the mathematical inves-
tigation the following resume of his results is given mostly as expressed 
iu a popular paper l>y Oberbeck himself and originally contributed by 
Lim to the Naturwis:enscli.aftliche Rundschau of June 9, 1888. 
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"The systematic and successful labors of meteorological observers in 
the last decade has given a series of empirical Jaws for the motion of 
the air that have already become of great importance for meteorology 
and for weather predictions, and promise to become still more so in the 
future. 
"In general the active forces that constitute the principal causes of 
these phenomena of motion have been correctly appreciated, but so far 
as I know we have not yet been successful in bringing them into such 
a systematic connection that we have been able to deduce therefrom a 
mechanics of the atmosphere or a theory that reproduces the most im-
portant points in the phenomena of motion. However, very noteworthy 
attempts in this direction have already been made by different parties. 
"The oldeRt investigatious upon this point are due to the American 
meteorologist, William Ferrel. They are contained in a large number 
of memoirs, only a part of which is accessible to me; but from the 
memoirs that are known to me I think I may conclude that the most 
important results to which Ferrel has attained are collected togeth~r 
by himself in a work recently published (Recent Advances in Mete-
orology, Washington, or Appendix 71 to the Annual Report for 1885 
of the Chief Signal Officer), so that the following remarks relate to this 
work: 
"Ferrel starts, in reality, with the equations of motion of a free heavy 
point or a small free mass, and endeavors, by the addition of further 
term , to accommodate these equations to the motion of a fluid, but 
without :finally attaining the correct form of the hydrodynamic equa-
tion . As effective forces he introduces the attraction of the earth, the 
con ideration of the differences of density of the air (in consequence of 
differences of temperature), the effects resulting from the rotation of 
the earth, and, :finally, the resistances of friction. 
"From the general equations he derives special solutions, in which, 
:fir. t, the friction is neglected, and the additional assumption is made 
that the currents in the directions of the small circles (parallels oflati-
tude) materially exceed in strength or velocity the movements in the 
m ri<lian that would take place on a motionless earth, in consequence of 
th difference int mperature between the tropics and the polar zones. 
'' ut uch an a umption, in my opinion, ought not to be made with-
ut fur her on ideration . Rather i · it the province of theory to dem-
on trat it corr ctn , and to bow for wlrnt rea ons east and we t 
urr nt are tronO' r than the north and south currents. The com-
ple n 1 ct f fricti n l ad , a 11ot otherwise to be expected, to for-
muh that mak e v 1 city at the poles ecorne infinitely great, whence 
f, 11 w. bat b atm ph ri · pr ure will th re be zero. The onsid r-
e ion f fri i n , , t h m hod of wb e action no special a umption 
f m llitying th • incorrect r . ults and a com-
f m tio11 to 11 r c gnized spe ial di 'tribu-
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"The motions in the atmosphere have been further treated of by C. M. 
Guldberg and H. Mohn. ( Studies on the Motions of the Atmosphere, 
Christiania, part I~ 1876, part II, 1880.) These authors both start with 
the correct hydrodynamic equations. The motions are by them directly 
recorded in differences of pressure. Furthermore, the resistance is 
assumed to be proportional to the velocity of' the wind then prevailing. 
It is very probable that this assumption is appropriate for the lowest 
strata of the atmosphere. The calculations of the above-named scholars 
will, therefore, lead also to results that agree with observations in gen-
eral for the movement of the air in the neighborhood of the earth's sur-
face, especially when we carry through the computations somewhat 
more accurately, as was done by me a short time ago. (See Wiede-
mann Annalen, 1882, vol. XVII, p. 128, reproduced in No. 7 of the 
accompanying translations; compare also A. Sprung, 'l'reatise on 
Meteorology, pp. 142-151.) On the other hand, there can certainly 
be no doubt that the above-given assumption as to the nature of the 
frictional resistance is entirely inappropriate for the upper strata of 
air. A general comprehensive theory of cyclones, in which the upper 
and the lower currents are considered, and in which, furthermore, the 
fundamental cause of cyclones, namely, local differences of density in 
the atmosphere, occupies the foreground, can certainly not be attained 
by usil!g the above-mentioned assumption as to resistance. ' 
'' The problem of the progressive movement of cyclones, so remarkably 
important but at the same time so very difficult, can indeed only first 
find a satisfactory solution when (1) the constitution of a stationary 
cyclone is sufficiently well known (2) the currents in the upper strata 
of the atmosphere are established with some degree of certainty. 
''The above mentioned investigations are presented in a clear and com-
prehensive form in the treatise on meteorology by A. Sprung, Ham-
burg, 1885. 
"Especially would I call attention to the judgment of the author as to 
W. Ferrel (page 198 and notes on pages 200 and 202), with which I 
e:r:itirely agree.* 
'' Since that publication the motions of the atmosphere have been 
treated by W. Siemens, introducing the fundamental propositions of the 
conservation of energy. (Siemens, On the Conservation of Euergy in 
the Atmosphere of the Earth. Sitzungsberichte of the Berlin Academy, 
1886, p. 261). This author, without special analytical developments, 
makes the existence of strong currents in the direction of the parallels 
of la,titude very probable, and ascribes to them a predominant influence 
on even the wind systems of the temperate zones. 
"Sprung's criticism is but little more than the opinion of a regret that Ferrel has 
not fully solved the equation of continuity, but as he has adopted the special solution 
that ii:1 offered by the mean distribution of temperature and pressure in the earth, I 
do not see that any error bas been introduced tbereby.-C. A, 
H. Mis, 142-26 
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"From all this it seemed to me worth the trouble to investigate to what 
results a new treatment of the problem of atmospheric movements in the 
most general analytical method would lead. 
"The starting point necessarily is the equations of motion of hydro-
dynamics, as to whose reliability, so far as is known to me, no manner of 
doubt has been expressed. The ultimate cause of the movements con-
sists in differences of density of air that is subject to the attraction 
of the earth. 
"The influence of the rotation of the earth, according to the law·s of 
mechanics, can be expressed by a deviating force, so that after its intro-
duction the earth can be considered as at rest. Furthermore, frictional 
forces are to be introduced, since without them the atmospheric currents 
under the continuous influence of accelerating forces will attain infinitely 
great velocities. The resistances opposing the atmospheric movements 
in all cases consist of a series of influences of various origins, and in part 
also, variable in amount. If a rapidly moving mass of fluid penetrates 
into a quiet fluid it experiences a sensible resistance almost like that of 
a solid body moving in the quiet fluid. If, on the other hand, a definite 
portion of a fluid comes continuously under the influence of a motive force, 
then "fluid jets'' are formed, or, as they were first called by Helmholtz, 
'' discontinuous currents," which glide through the quiet fluid with rela-
tively slight friction.* Two neighboring currents running parallel to 
each other, with different velocities, will always affect each other in such 
a way that the more rapid°is retarded, the slower current is accelerated. 
This interchange is much favored when between the two larger main 
currents smaller side currents are produced by means of local causes, 
which bring about a partial mixture of the two streams. All these 
phenomena, especially that last mentioned, indicate in my judgment 
that we shall take account of the most important resi~ting. influences 
if we follow the a sumption first expressed by Newton, that the mutual 
influence of the rapidly moving parts of a fluid is proportional to the 
difference of their velocities. Hence it at once follows that a current, in 
which all parts move parallel and with equal velocities, experiences in 
general no friction. On the other hand, wherever currents of different 
velocity occur near each othe~ the friction has an effect which is especi-
ally strong at the boundary of the currents. 
"Since I al o adopt the just mentioned law of friction for the atmos-
pheric current , I would expre ·ly uesignate this as an hypothesis. I 
tber by in now1 e a um that the process i so simple as it i in the 
experiment for the determination of the coefficient of friction, i. e., 
Yi co i or mternal friction, in which everything is so arranged inten-
ti nally tba tb velocitie of the fluid remain very small. 
• H. von H lrnholtz ber di continuirlicbe Flussigkeitsbewegnngeu, Berlin, Mo-
a b., 1 . R print d in H lmholtz, Wiss n chaftlicbe Abhandlnngeo, Vol. 1, p. 
14 . Compare also l>erbeck, Wiedem . .A.uu., 111 s. 1, ou the same subject. 
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"Hence the numerical value of the coefficient of the friction of the air 
(or viscosity), as found experimentally, can in nowise be used for the 
computation of the influence of friction in the atmosphere. Rather 
will the number that for brevi_ty is here called 'friction coefficient,' be 
much larger than the above-mentioned coefficient. 
"The influence of the earth's surface on the air streaming over it can 
be easily expressed according to this theory of friction. According to 
the nature of the earth's surface the neighboring particles of air are 
either forced to adhere to it or e]se move over it with greater or less 
retardation. 
"The density of the air as is well known depends upon the pressure 
and the temperature. For increasing distance above the earth's sur-
face the density diminishes rapidly, and at an altitude of 20 kilometers 
it has a density of only one-tenth of that which prevails at the earth's 
surface. The consideration of this circumstance would greatly increase 
the difficulty of the calculation. I have temporarily ignored the dimi-
nution of density at great altitudes. But in the explanation of the final 
result one would have to take into consideration this point. Since as 
above mentioned, the density of the air is inappreciably sma11 at alti-
tudes which are slight in comparison with the horizontal dimensions of 
the atmosphere, therefore the movements that occur at those altitudes 
can in general exert only a slight influence on the currents in the lower 
stratum. We can therefore from a dynamic point of view consider the 
atmosphere as bounded at a moderate altitude by a spherical surface 
on which t.he air slides freely. 
'' The calculation executed on the basis of this assumption leads to the 
following result: If we imag-i-ne a definite distribution of temperature over 
the earth's surf ace or over a special portion of it to continue for a long time, 
then permanent currents of air exist, that can be calculated from the 
distribution of temperature if it be considered as given. 
"Now the contrast in temperature of the hot and cold zone is the 
principal force that, with slight modifications in the different seasons 
of the year, causes a system of currents that includes the greatest part 
of the earth's surface. 
"A form of expressing this distribution of temperature that is very 
convenient for computation cousists in the utilization of the following 
expression: 
T=A_+B (1-3 cos2 0) 
In this () is the angle that the line connecting any point of the atmos-
phere with the center of the earth makes with the axis of the earth so that 
90°-0 is the geographical latitude of the point in question. Unde~ this 
as~umption analysis furnishes the following values for the three com-
po11ents of the currents ~t any point of the atmosphere, viz, V for the 
vertical component taken positive upwards, N the horizontal compo-
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nent taken positive toward the north, and O the horizontal component 
taken as positive toward the east. 
V =0 (1-3 cos2 0) f 
N=-6 C cos 0 sin 0. <p 
O=D (sin 0 (1-3 cos2 0) g+6 cos2 0. y] 
"In these expressions f, <p, g, y are functions of the distance of the 
point in question in the atmosphere above the earth's surface. They 
depend also upon the condition of the atmosphere at its two boundary 
surfaces ( the concentric spherical surfaces aborn and below). At both 
these two boundary surfaces the vertical component V, and therefore 
also f, must disappear. Furthermore, <p, g, y, must disappear at the 
earth's surface if we assume that there the atmosphere adheres to it. 
"The function <pis zero for a certain definite altitude-that is to say, 
at this altitude the meridional current changes its sign; below it is di-
rected toward the south, but above it is directed toward the north. The 
function g is everywhere negative; the function y is everywhere posi-
tive, but always zero at the earth's surface. · 
"The two constants U and D unfortunately do not admit of direct nu-
merical computation, and that for two reasons: First, the unknown 
value of the friction constant for atmospheric currents enters into them. 
Again, they contain the whole difference in temperature between the 
equator and the pole. But it is allowable to assume that only a certain 
fractional part of this difference of temperature is the actual effective 
cause of the currents, since in the higher strata the difference of tem-
perature is certainly considerably smaller. 
"In other respects the above expressions give a clear picture of the 
currents. The vertical current (V) is an ascending one from the equa-
tor up to 35° 16' north and south latitudes, but thence to the poles it is 
directed downwards. The meridional currents (N) are Oat tbe equator 
and at the poles; they attain their greatest value at 4&0 latitude. 
'' In consequence of the earth's rotation there arises the current 0 
along the circles of latitude, which consists of two branches, 0 1 depend-
ing on the function g, and 0 2 depending on the function y. 01 is, from 
the equator to 35° 16' north and south latitudes, directed toward the 
we t; there thi current changes its sign, and in the higher latitudes is 
ea terly. 02 repre ents a current directed toward the east; everywhere 
at the earth' urface it is zero (corresponding to the value of the func-
tion y), but, on the other band, at higher altitudes it attains a very 
con i<l ra le value. Both the movement 0 1 and 0 2 along the mall 
circle f latitude di appear at the pole. Moreover, the current 02 is 
1, r at the equator, nd attain it greatest value at the latitudes 
54P 44' north and 11th. 
w ultl e pe ·ia11y call attention to the fact that these results de-
nti lly up n the a umption a to the distribution of tempera,.. 
A change i tbe location of the maximum of temperature (as 
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for instance, its transfer into the northern hemisphere), would cause a 
corresponding change of all the currents. 
"The accompanying sketch, Fig.1, gives a picture of the atmospheric 
currents as they would result from the adopted distribution of tempera-
ture. This presents the earth's surface in the Mercator projection. 
The curves u and u represent the currents of air in the lower strata; 
the curves o and o in the upper strata of the atmosphere. At the 
equator and at the poles the vertical 
currents serve as the means of transi-
tion of the lower currents into the 
upper, and vice 1,ersa. The lower 
current can, 1i'uder favorable circum- 40'-· --7if'=..:...--,~~1C----lr-----
stances, come to be observed at the 20-0 --r-~~:"--t--~~:..._....: 
earth's surface. In fact, the diagram o-· ----::::~-----....::::;.__ __ 
. presents in its u cu_rves in the tropics ao-· ---t----"-"-'~~+-:-----=-::!02~----
the trade winds as they prevail over 4u-·--~>;;:--~f--:::..;.e..:,s:---/--
the Pacific and Atlantic Oceans, and 60• __ ~--r:._,,;:;;;;~==--~~--=::::5.. 
also the west wind as it prevails be-
yond the fortieth degree of latitude. 
From the agreement of the wind paths FIG. 1.-Wind currents. 
in this diagram with those actually 
observed, the important conclusion can be drawn that in general the 
currents u and o1 are of the same order of magnitude. Hence, it fol-
lows that Oz or the upper easterly current must be of materially greater 
intensity than the lower currents. The upper wind paths agree in the 
tropics with the anti-trade. In higher latitudes the west wind must 
principally prevail in the upper regions. 
'' In the very highest strata of air the currents must again diminish 
in strength; this is to be concluded from the fact that the two quanti-
ties C and D contain the density of the air as a factor which enters in 
its first power into C, but in its second power into D. 
"To this general presentation· of the currents of air the detailed com-
putation of the distribution of pressure is still lacking by this execu-
tion, perhaps some unimportant modifications of the results here com-
municated may be attained." 
(22) Oberbeck.-In his tliird communication on this subject (the second 
of 1888), Oberbeck passes from a consideration of the motions of the at-
mosphere to that of the general .distribution of pressure that results 
from the movements, which themselves result from the distribution of 
temperature, or more properly of density. In this case he again deals 
with the hypothetical atmosphere of uniform density and depth adher-
ing to the earth but gliding under the upper layers and adopts the ap-
proximate law of temperature of the air as above given~ His general 
solution of the equations leads to the formula: 
p=constant+m cos20-n cos40. 
In the southern hemisphere we have conditions that approximate 
those here adopted more nearly than in the northern, and having shown 
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that the observed pressures agree with the preceding result, Oberbeck 
then utilizes the terms rn and n to separate the motions in latitude and 
longitude. This process is more general than that which Ferrel ex-
ecuted in the case of the solutions given by him in 1859 in the Mathe-
matical Monthly, so that the equations can be adapted to a wide range 
of constants in the law of distribution of temperature at the earth'trnur-
face. Oberbeck proceeds to apply it to the extreme seasonal e'.Jange 
in tile atmosphere as well as to the assumed mean. The whole memoir 
will be gh·en in my selected translations. 
(23) Helmholtz.-In M~y, 1888, Helmholtz submitted to the Berlin 
.Academy the memofr on atmospheric movements that I have given in 
full in the accompanying translations. He first shows that the results 
of laboratory experiments on a small scale can not be directly applied 
to larger atmospheric movements because of the fact that the inertia 
and density of the masses, the forces of viscosity and gravitation, and 
the linear dimensions, length, area, volume, angle and time, are not all 
enlarged in the necessary ratios, so that certain results, especially vis-
cosity, become inappreciable in large natural phenomena. He then 
studies tbe conditions of stability among masses having discontinuous 
motions; thus if two ring vortices encircle the earth having different 
latitudes and fa~mperatures, stable equilibrium is possible only when 
the warm ring is on the polar edge of the colder ring. If they have the 
same latitude then the warmer must be above the colder. The unro11-
iug of the vortex-cylinders and rings destroys their integrity and mo-
tion~, mixe their own and the surrounding air together, determines the 
actual a,~crage distribution of temperature and moisture in the atmos-
phere, and is the important step in the history of all atmospheric phe-
nomena. Helmholtz announces his intention of fnrtber developing this 
subject. 
(24) Diro Kitao.-Comparable with the elegant analysis of Helm-
holtz and Oberbeck, and, in fact, reminding us remarkably of the work 
of Kircliboff, i the memoir by Kitao (professor of physics and mathe-
matic in the Imperial .Academy of .Agriculture of tile University of 
Tokio), entitled" Contributions to the theory of the movement of the 
terre trial atmosphere and of whirlwind storms." 
A f w year ago, Professor Kitao returned from studying in Germany, 
and Japan i to be congratulated on po sessing two such mathemati-
cian a Kikuchi anu Kitao, the former as able a pupil of the English 
·b ol a the latt r i of the German. 
itao rn moir i publi bed in two part , in vol. 1, 1887. and Yo1. II, 
O, f tll Journal of the College of Science of the University Tokio, 
nn<l a furtb r · ntinuati n i promi ed. But for its great length hi 
w rk would ha, n iuclnd d in tbe appended collection of transla-
ti n ut w i ing H om1 l tion and eventual tran lation I can now 
oulJ c 11 the att ntion of tud nt to this extensive analytical memoir. 
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(25) General treatises on fluid motion.-To complete our list of recent 
works bearing directly on the mechanics of the atmosphere, we should 
include a few general treatises on fluid motion that are specially worthy 
of the study of meteorologists. 
I do not note any general works by French authors, but have reason 
to expect such in the near future, judging from the introductions and 
notes in recent publications by Poincare , Boussinesq, Duhem, and 
Mathieu. Our list is as follows: 
G. KIRCHHOJ!'F. Vorlesungen iiber mathematische Physik. Mechanik. Dritte Auf-
lage. Leipsig, 1883. [Chapters 15-26, or one-half of this volume, is devoted tQ 
fluid motions.] · 
A. B. BASSET. A treatise on hydro-dynamics, with numerous examples. Vols. I and 
II [a third is expected], Cambridge (England), 1888. 
W. S. BESANT. A treatise on hydro-mechanics. 'Fourth edition, Part 1, hydrostat-
ics. Cambridge (England), 1883. [Part n, hydro-kinetics, is promised.] 
M. DE SAi.NT VENANT. Resistance des Fluids [edited by Boussinesq]. Institut de 
France, Tome XLIV. Paris, 1887. 
IV.-THERMO-DYNAMICS OF ATMOSPHERIC PHENOMENA. 
(26) Introductory.-The application of the laws of thermo-dynamics 
to the movements of the atmosphere was first made in a crude manner 
by Espy and Joseph Henry before the development of this branch of 
physics bad been attempted by Clausius, Sir William Thomson, and 
others. The memoir of Thomson in 1861; Reye, 1864 and 1872; that 
of J. H. Lane (American Journal of Science and Arts, July, 1870); that 
of Charles Chambers (see the Meteorology of the Bombay Presidency, 
1878); the short paper by Hann (Z. 0. G. M., 1874); the memoirs of Prof. 
William Ferrel (see especially bis Meteorological Researches, 1877, 1881, 
1883, and 'his Recent Advances, 1885; those of Guldberg and Mohn, 
1876-'78), and the treatise of Sprung (Meteorologie, 1885), have all of 
them given analytical expressions for this application of thermo-dyna-
mics, so that the whole subject of adiabatic changes should now be 
familiar to all meteorologists. The works of these authors have now 
been most admirably supplemented by two memoirs by Hertz and Be-
zold, respectively, who have developed graphic methods that render the 
entire process of cooling and warming easy of computation and clear 
of comprehension, as also very expeditious. 
The memoir of Hertz is confined to the determination of adiabatic 
changes, but the memoir of Bezold includes the consideration of changes 
that are not strictly adiabatic, but in which the quantity of beat within 
a mass of air actualJy changes by reason of mixtures, precipitations, 
and radiations. 
It is evident to the most srtperficial thought that the quantity of 
he~t within a given mass of air actually is continually in a state of 
change and that too not only by reason of its gain of beat from the sun 
by day and its loss by radiation at night, but especially by the process 
of mixture that is continually going on. On the one hand cold and dry 
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airs are being mixed with warm and moist ; on the other hand aqueous 
vapor with latent heat is being added to the. air QY evaporation from 
the ground, and again being taken from the air, but leaving its beat 
behind by the process of formation of rain, hail, and snow. Therefore 
the ascent and descent of atmospheric currents is by no means an adia-
batic process, and it is the aim of Bezold to so present graphically the 
changes that take place in ascending and descending air as that we may 
at any time calculate -its thermal condition. 
(27) Bezold.-The original memoirs of Hertz and Bezold detailing 
their graphic methods in thermo-dynamics as applied to our atmosphere 
will be given in full in the promised collection of translations. The 
ground covered by these will be easily understood from the following 
analysis of Bezold's work by Lettry,* with slight additions by myself. 
(A.) DEFINITIONS.-Let p and v be respectively the values of the vol-
ume and pressure of a unit weight, namely, a unit mass, of gas or gas-
eous vapor whose absolute temperature is T. Then according to the 
law of Boyle Mariotte-Gay-Lussac and Charles, we have · 
pv=RT . . . . • . (a). 
L~t the condition of the unit of gas be graphically represented as to 
pressure and volume by the ordinate and abscissa of a point; when p 
and v are given, the location of the point is known by the graphic con-
struction, but equally is the temperature T known by the equation (a); 
thus the location of a point in the diagram corresponds to a definite 
temperature of the gas. If the gaseous mass is maintained at a con-
stant temperature then p and v may vary continuously, only fulfilling the 
condition that their product p v remains constant. The locus of the 
continuous series of points thus defined is called an isotherm, and we 
see that the isotherm occurring fqr any given temperature must be a 
hyperbola with the axis p and v as its asymptotes, as in Fig. 2, where 
the co-ordinate axes are rectangular an<l the hyperbola is equilateral. 
p T T 
· If on the other hand the tem-
perature be allowed to change, but 
the original amount of beat or 
thermal energy in a unit mass of 
gas is forced to remain constant, 
then a new relation between the 
pressure and volume that can co-
exist is· brought about and is defi-
nitely determined by the laws of 
-2o·cent. thermo-dynamics ; thi relation is 
-------10°cent. gh·en by tlie equation, oL--~--------~--=-=v 
F IG. 2.-I. oth •nu ~. 
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co-existing p and v are made the co-ordinates of a point, the locus of the 
points representing the pressure and volume for a given constant quan-
tity of heat is called the adiabatic curve for that special quantity, as is 
shown in Fig. 3. 
An isotherm and an adiabatic line 
may be imagined passing through any 
point whatever if the latter be con-
sidered as an indicator of a given 
iuitial state of the gas; that is to say, 
a point whose position is determined 
by co-ordinates having the initial 
values p 0 and v0 • The indicator point 
will follow the isotherm if we make 
the condition of the gas vary while 
maintaining a constant temperature; o 
it will follow the adiabatic if the con-
A 
FIG. 3.-~diabatic curve. 
dition of the gas varies without increase or diminution .of the quantity 
of heat contained within it. 
Hitherto in the application of the mechanical theory of heat to me-
teorology the adiabatic changes only have been considered, but Hertz 
has shown how to approximately consider non-adiabatic changes, and 
especially has Bezold freed himself from the adiabatic hypothesis, which 
is in fact not generally realized in nature. 
Dynamic cooling.-Bezold first considers the preliminary question, 
Why does air cool on ascending to higher elevations i Most meteorol~ 
ogis.ts explain this cooling as the transformation of molecular energy 
into external work done in the expansion of the gaseous mass as it 
comes under and acts against the diminished pressure of the upper re-
gious. This is correct, and it is necessary to be on our guard against 
an erroneous explanation adopted by Guldberg and Mohn, to the effect 
that the work done is the elevation of the gas to the higher level; this 
latter explanation is not allowable, since the work of raising the gas is 
really done by gravity, namely, the heavier descending air pushes up 
the lighter rising gas. 
(B.) THE DRY ST.A.GE.-Let x be the mass of aqueous vapor (namely, 
not the weight nor the tension, but strictly the mass of vapor) that is as-
sociated with a unit mass, i.e., a kilogram of dry air, and m the mass of 
the mixture; then m=l+x. Note that x differs slightly from the quan-
tity of vapor in a kilogram of the mixture, which latter is the quantity 
generally given in meteorological tables. 
Let Pli.. and Po be the partial pressures of the dry air and · the vapor, 
respectively; the total barometric pressure will bep=pA + Po. 
Let RA and R., be the constants in equation (a) for the air and vapor; 
that equation then gives for the mixed gas and vapor 
1 PA V=RAT PoV=XRoT P=- (HA+xRo)T .•.. (1) 
V 
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Approximately, R~ =29.272 and R 0 =47.061 in the metric system of 
unit~. 
Comparing this with the corresponding equation for dry air, we see 
that (1) contains the additional variable x, and that the thermal condi-
tion of the gas is not defined until we know p, v, and x . . Geometrically 
the condition of the gas would be represented by the location of a point 
in space whose co-ordinates are these three variables. 
Let pov, in Figs. 2 and 3, be called the "plane of co-ordinates," as 
that term is used by Bezold, and . let m . be measured perpendicular 
thereto; we have thus the necessary system of three rectangular co-or-
dinates. The value of x in ordinary meteorological problems is gener-
ally very small in comparison withp and v. For any given constant 
value of x the indicator point, showing the thermal condition of the air, 
would move in a plane parallel and very near to the plane pov. If x 
is zero the equation and the curve becomes the same as for dry air. 
Isotherms.-If we assume that tlle temperature Tis maintained con-
stant, then the iudicator moves along an isotherm, as above described. 
For a giYen value of x equation (1) shows that the isotherm is an equi-
lateral Lyperbola precisely like that in dry air, but situated in a plane 
parallel to the plane of co-ordinates. The isotherms for the same tem-
perature T and for different values of x, when projected upon the plane 
pov, agree sensibly. In fact the ordinates Pi andp2 of the two isotherms 
cor1 esponding to a given abscissa, v, and to the given quantities of 
aqueous vapor x1 and x2 are connected by the relation 
( ) RoT P1-P2= Xi -Xz v 
Since the second member of this equation is very nearly zero, since 
the values of x are generally less than 0.03, therefore the ordinates Pi 
and p2 are sensibly equal. One may then be content to consi<ler in tl.te 
geometrical interpretation of the facts, not the isotherms themselves, 
but their approximately common projection upon the plane of co-ordi-
nate ; this amounts to saying that we may consider x a~ constant. 
The line of saturation.-The changes in the condition of the air are not 
re er ible, and the equation (1) holds good only for certain values of v. 
In fact the fundamental condition of the dry stage is that tbe vapor 
pre ure Po shall be rather less than the maximum pressure of the sat-
urated vapor for the temperature T. Designating this maximum press-
ure bye it i nece ary that we should ha"e 
Pd~e 
or rath r by replacing pa by it value a a function of v that we should 
have 
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that is to say 
or for the limiting case 
XRJT 
v >-e-
RsT 
'V=X--
e 
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• • (2) 
(3) 
Each isotherm therefore comnienc~s only at a certain limiting point, 
whose absdssa is given by the equation (3) and whose ordinate is deter-
mined by the relation found by combining equations (1) an<l (3) namely, 
R,\+xRs 
P= e xHs • • • (4) 
If the quantity x preserves a given constant value the isotherm con-
tinues to lie in its own plane as the temperature T varies; the limiting 
point of the isotherm, as just defined, is displaced at the same time, and 
describes a curve that Bezold calls the line of saturation or the line of the 
dew-point. (See Fig. 4.) 
This curve has its concavity o.o5 
turned toward the side of positive p. 
The indicator point for air in the P 
dry stage ought therefore always to 
be on the concave side of the line of 
saturation; if this point passes over 
to the convex side it indicates that 
the dry stage has been followed by 
the rain stage. 
When the quantity x varies while 
T remains constant the projections s 
upon the plane of co-ordinates of OL....------------,,;-v 
the isotherms corresponding to the 
various values of x sensibly agree 
Fm. 4.-Dew-point curve. 
with each other, as we have said, at least when one draws a diagram 
rather than a rigorously exact :figure. On the other hand, the limit-
ing point in this common projection on the plane of co-ordinates is 
not the same when we take different values of x. We find, without diffi-
culty, that if 'V1 and Vz are the abscisses of the limiting points belong-
ing to the quantities of vapor x1 and x 2 , respectively, we have 'Vi=~, 'Vz Xz 
that is to say, that the abscissas of the limiting point vary propor-
tionately to x. To each value of x there ·corresponds a line of satura-
tion, precisely as to each value of T there corresponds anisothern . 
.A.diabatics.-Tbe equation of an adiabatic in the dry stage is 
(5) 
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where cp and c/ designate respectively, the specific heats at constant 
pressure of air and of non-saturated aqueous vapor; A=430, approxi-
mately, is the mechanical equivalent of a unit of heat. T and p per-
tain to an initial state of the air, but T1 and p 1 to a final state. Bezold 
gives a method of constructing by points an indefinite number of 
adiabatics when we know one and when we have first constructed the 
system of isotherms. 
In the dry stage the adiabatics are appreciably independent of x, 
which is a very small quantity, and they can be regarded as sensibly 
the same as the adiabatics for dry air entirely without aqueous vapor. 
Resume.-For the dry stage the condition of the atmosphere is repre-
sented by three systems of lines that can be traced upon a diagram, 
whose co-ordinates are p and v, which lines constitute a net-work inter-
secting each other over the whole plane of co-ordinates, as follows: 
(1) Isotherms that are equilateral hyperbolas that depend, respectively, 
upon the values of the variable parameter T, but can for a given temp-
erature be considered as independent of x, the quantity of aqueous 
vapor. 
{2) Lines of saturation, the position of each of which depends on the 
variable parameter x. Each line of saturation divides the plane of co-
ordinates into two parts; on the concave · side of this curve the dry 
stage is represented, and on the convex side the wet stage. 
(3) Adiabatics, which are asymptotic to the axes of p and v and inter-
sect the two preceding systems of lines; these adiabatics are sensibly 
the same as those that relate to absolutely dry air. 
(0.) THE RAIN ST AGE.-When rain is forming let x be the quantity of 
saturated vapor that is associated with one kilogram of dry air, and x' 
tha quantity of water as such suspended within this kilogram of dry 
air; let M be the mass of the mixture; we have the equation 
Here the tension of the vapor is determined by the temperature it-
self; if e designates this tension then we have the two following equa-
tions of condition as representing the relations in this stage of rain : 
T 
p=R,\ - +e 
V 
T e=xR8 - • 
V 
(6) 
(7) 
the rain tage : 
very small; for 
of condition are irre-
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(2) In general, the quantity, x, of saturated vapor can only diminish. 
This quantity could increase with v if, in an exceptional case, the tem-
perature remained constant, or with T, if the volume remained the 
same, but it would be necessary that the added vapor should be .fur-
nished by the evaporation of the water in suspension. Now, the quan-
tity of water in suspension is very small, and this store would be quickly 
exhausted. The contact of the air with moist bodies or any circum-
stance of the same class would also tend to increase the quantity of 
vapor x, but still this would be an exceptional case. 
(3) The equations (6) and (7) show that when xis given it suffices to 
know any one of the quantities e, T, v, or pin order that the others may 
be determined. We see also that if x is given and T varies, the indi-
cator of the condition of the air moves along the line of saturation that 
is peculiar to the spe~ial value of x. 
(4) Let us suppose that at the moment when the vapor becomes sat-
urated and that one enters into the rain stage the quantity of vapor is 
xa, and that at the end of a certain thne this quantity is diminished to 
xb. The indicator was at first on the line of saturation belonging to xa, 
but it now is found on the line of saturation belonging to xb. While x 
has decreased from xa to xb, the indicator has passed from its initial to 
its final position by cutting across all the lines of dew-point or lines of 
saturation relative to the intermediate values of x. 
Hut the indicator can not retrace its path, because x can not increase 
in general. Therefore in the rain stage the indicator always describes 
its path in the same directi9n. For such paths or trajectories, described 
in the given direction, one can apply the principles of thermo-dynamics 
as if reversible changes were under consideration. Therefore the 
changes of condition in the case of rain can be described as "partially 
reversible." 
lsotherms.-As the tension e of saturated vapor is constant so long 
as the temperature T is constant, and as on the other hand x can only 
decrease, the equation (7) shows that v can only decrease if T does not 
change. This being allowed, the equation (6) will be the equation 
of the isotherm for a given temperature, T, and for decreasing values 
. of v and of x. The isotherm remains entirely throughout its whole ex-
tent on the convex side of the line of saturation belonging to xa, the 
initial value of x. 
We see that the isotherm in the rain stage is still an equilateral 
hyperbola, and that it varies very little from the isotherm of ,the dry 
stage for the same temperature . 
.Adiabatics.-Strictly speaking there is no adiabatic, unless we sup-
pose that all the condensed water remains in suspension. If all or a 
part of the water falls to the ground there is an exterior work per-
formed, and consequently a loss of internal heat or calorific energy, 
and the definition of the adiabatic no longer applies, 
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If we assume that all the water formed by condensation continues in 
suspemdon, we have for the differential equation of the adiabatic 
where cv designates the specific heat of the air at a constant volume, 
xa is the quantity of aqueous vapor at the moment when the rain stage 
begins, xis the quantity of aqueous vapor at any given moment during 
the raiu stage, r is the latent heat of vaporization or quantity of heat 
required to vaporize a unit mass of water at the temperature T, and the 
pressure p or approximately, 606 at 0° C aud varying with the tempera, 
ture; A and R", known constants, as before used. We have moreover 
Xa=x+x', where x' designates the mass of condensed water that re-
mains in suspension. We could have given another form to the preced-
ing equation by choosing as variables p and Tin place of v and T. 
Integration furnishes the equation of the adiabatic under a finite 
form. If we pass from an initial condition designated by the subscript 
1 to a final condition designated by the subscript 2 the equation of the 
adiabatic is 
AR" log ~+(cv+xa) log T2+~2~-~1~=0 . . . . . . (9) 
V1 Tl T2 Tl 
Pseudo-adiabatic.-When the condensed water is separated wholly or 
in part from the mass of air, exterior work is done, and consequently 
there is a loss of heat. The changes of condition in this case are calletl 
pseudo-adiabatic by Bezold. Ile gives this name especially to the curve 
described by the indicator when all the water that is formed falls to 
the ground without increasing the energy of the mass of gas and with-
out other loss than that just mentioned; actually the fall of rain does 
communicate some energy to the air. 
The differential equation of the pseudo-adiabatic is 
(cv+x)dT+Td (;)+AR>-Td:=0 . . . . (10) 
Thi equation is independent of xa or the quantity of saturated vapor 
that existed at the moment when the rain stage began; it is also inde-
P ndent of the quantity of water formed, and consequently on our 
hypothe is, fallen to the ground ince the beginning of the rain stage. 
In equation (10) x repre ents the quantity of aturated vapor that exists 
at any.given moment. 
Int grating thi equation between an initial condition de ignated by 
the ub cript 1 and a final condition de ignated by the subHcript 2 we 
obtain 
Vz R>- 1 g - +c., 1 
Tb int 
be een t 
J 
Tz+Jz xd!_ +X2~_ x1r1 _ 0 (ll) T 'f TT- ... ' 
l l Z 1 
· WI I t l.v :ffl ct cl o long a th r lation 
~iv u qnder an plicit form; but we may 
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remark that in the third term the integral is here present only as a cor-
rection whose value is comprised between very small limits. By com-
paring the adiabatic and the pseudo-adiabatic that start from the same 
initial point we find that this latter curve is the one that most rapidly 
approaches the axis of v. 
(D.) '.lHE SNOW ST.A.GE AND THE HAIL ST.A.GE.-These are treated by 
Bezold in a manner entirely similar to the preceding. He gives the 
following examples of application of his methods. 
(A) Foehn.-In t.he Foebn, moist air expanding by ascending the 
sides of a mountain is then compressed when it descends upon the other 
slope, all without any addition or diminution of its heat. The curves 
representing these changes of condition are therefore-adiabatics. 
In Fig. 5, let a be the position 
of the indicator for the condition P 
corresponding to the initial con-
dition ; Sa Sa the corresponding 
line of saturation; as the air ex-
pands the indicator moves cor-
respondingly along the adiabatic 
ab down to the point b, where this 
curve reaches the line of satura-
tion Ba. The arc ab is located 
really in a plane parallel to the 
plane pov of the diagram, and at a Sa 
distance from this plane equal to O v 
the mass Xa of the vapor of water Fm. 5.-Adiabatics. 
that accompanies 1 kilogram of the dry air. 
From a to b the adiabatic crosses a series of isotherms, of which the 
first one only, namely, the dotted line Ta Ta is traced in the diagram, and 
we see that the temperature has fallen continuously. At the moment 
when the indicator cuts the line of·saturation at b the dry stage ceases 
and the rain stage begins. The adiabatic ab is now continued by the 
pseudo-adiabatic be, which represents the rain stage. 
The air does not now cease to expand, but the temperature fa1ls more 
slowly; this is why the curve be is less steeply inclined to the axis ov and 
intersects continually the lines of saturation for quantities of aqueous 
vapor that are steadily diminishing. 
However, the air arrives at the summit of the mountain and crosses 
it and the compression begins; at this moment the indicator of the con-
dition of the air is at c. Then we have the following alternatives: 
(1) All the water that is formed remains in suspension·; in this case 
be is a true adiabatic, and here the change of condition of the air is 
completely reversible. The indicator returns from e to b in the rain 
stage, and then from b to a in the dry stage. We find the same con-
ditions as to temperature, volume, and pressure, on either side of the 
mountain. This case of complete reversibility al ways occurs wh.en the 
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line of saturation has n<~t been attained ; that is to say, when the changes 
have occurred entirely within the dry stage. 
(2) Or, on the other hand, and which generally happens, the water 
that is formed as the inrlicator passes below h is separated from the rest 
of the mass by falling to or towards the eart,h, and be is a pseudo-adi-
abatic; in this case the change is irreversible, and as the air ~escends 
along the opposite slope of the mountain the indicator follows a curve 
cd other than be, or the adiabatic of the dry stage. 
We see by the consideration of Fig. 5, that the initial temperature 
will be recovered at a pressure lower than the initial pressure; that the 
temperatures that are attained become higher and higher, and the ex-
cess over the former becomes greater in proportion as the air descends 
and is compressed. 
Moreover, the absolute quantity of the aqueous vapor bas become 
smaller, therefore the real line parallel to the plane pov, and of which 
cd is the projection, is now much nearer to this plane than was the orig-
inal line ab. 
Thus we have cold and moist air on one side of the mountain becom-
ing warm and dry air on the other. Thus we derive all the character-
istic properties of the Foehn, and explain without difficulty bow it is 
that these properties do not pertain to descending winds that have not 
:first surmounted a summit, for example, to the winds that simply de-
scend along the slope of a plateau. 
(B) Interchange of air between a cyclone and anti-cyclone, in the sum-
mer.-The changes of condition of air within a cyclone and anti-cyclone 
are analogous to those of air that has surmounted a mountain ridge. 
Rain within the area of a cyclone, dry weather in a clear sky within an 
anti-cyclone. But whereas, in the case of the Foehn, these cbauges are 
experienced within an area of small diameter, so that one can neglect 
external thermal actions ; the passage from the cyclonic state to the 
anti-cyclonic is, on the contrary. effected within a space so extended 
that it is necessary to take account of these actions. 
In summer the addition of solar heat is the prevailing power; in 
winter it i the reverse; the day-time and the night time have influences 
very nearly like tho e of summer and winter. In all cases the curves 
repre enting the condition are no longer adiabatic. 
Let u uppo e that the air passes from the cyclonic to the anti-cy-
clonic condition in the nm mer time. Starting from an initial condition 
a in the CJ clone, the temperature di mini hes by expansion and the imli-
cator of the condition of this ma of air starts to describe the adia-
tic ab1, but the diminution of temperature is retarded by the addition 
of external b at an l lie air xpand , a hown by the movement of the 
indic, t r al ng the cur e ab, which i le~s inclined than the adiabatic 
£ ll w th belin of atura.tioni attaiuedlaterthanitother-
ul l an thi,' rr p nd to a higher elevatiou above the 
f the arth of the ma of air under consideration. (See Fig. 6.) 
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In the rain stage the curve be of the change of condition is also less 
inclined than the adiabatic bc1 ; at the same time it remains nearer to 
the line of saturation. While traversing p 
the line be the condensed vapor is form-
ing clouds. 
If the addition of external beat con-
tinues, the air can even return to the 
dry stage aloug the curve cd; let c be . 
this point where this occurs; the point 
c will at the same time be the upper 
limit of the lower clouds. 
From b to c the absorptive power of 
the suspended water renders the warm-
ing by insolation relatively large. But o 
when one bas entered into the dry stage, 
2 
V 
FIG, 6,-Adiabatics. 
beyond the point d, the absorptive power of the atmosphere diminishes; 
however, the expansion continues, and with the expansion the cooling, 
and at some point d, which corresponds to the height of the cirrus 
clouds, we enter into the snow stage. The absorption of heat, as we 
go from c to d, bas become so feeble that the line cd can be considered 
as an adiabatic. From d to 2 we continue in the snow stage or 
the cirrus-cloud stage. At 2 the air begins to descend in the anti-
cyclone 
During the first portion of the period of compression the air foJlows 
a curve 2f, corresponding very n:ear]y to the adiabatic 2.f1 of the dry 
stage, but departing from it always a little toward the higher isotherms, 
in proportion as we descend to the lower altitudes, where there exists 
an euergetic absorption of heat. 
The final pressure at the point f at the base of the anti-cyclone is 
greater than the initial pressure at the point a at the base of the cyclone. 
Moreover, it generally happens that the point/ is sitnated to the right 
of the point a, that is to say, that v is larger than va, or that the air in 
an anti-cyclone is specifically lighter than in a cyclone. This results 
from the fact that the addition of external heat compensates for the in-
fluence of compression. 
If the air, descending in the anti-cyclone, encounters a new depres-
sion, this is represented in the diagram by the dotted line fa., supposing-
everything else to be the same in the old and in the new cyclone. The 
line/a completes the cycle of the changes of condition. 
( 0) Interchanges of air between a cyclone and anti-cyclone, in winter.-
We note at first that the curves of the changes of condition more nearly 
approach the axes of co-ordinates in winter than in the summer, since 
the temperatures remain relatively low and the higher isoth~rms are not 
attained. At the initial point a the pressure is lower and the tempera-
ture higher; at the final point d the pressure is higher and the tempera-
ture lower. The point cl is therefore to the left and above the point a. 
H. Mis. 142--26 
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Moreover, the curves of condition are in winter nearer the plane pov 
than in summer, because in winter the absolute quantity of aqueous 
vapor contained in the air is always smaller. 
When the air rises in the oyclone, starting from the initial condition a, 
the indicator-point very nearly follows the adiabatic until it attains the 
upper limit of the mass of clouds; in fact, below this limit the insolation 
and the radiation can produce only inappreciable effects. As for the 
rest, in so far · as the curve departs from the adiabatic, it approaches the 
axes, contrary to what happens in the summer time. 
p Ta. 
I 
I 
I 
I 
I 
I 
d \ 
', \ ~ ', \ 
'~ a. 
---- --Ta 
C 
In the accompanying diagram, Fig. 
7, abc is the curve of conditions from 
the initial point a up to the moment 
when the compression begins. We 
have supposed that the initial mass 
passes immediately from the dry stage 
ab to the snow stage be. 
It is probable that at high altitudes 
the compression of the descending air 
proceeds adiabatically, according to 
the adiabatic of the dry stage; but o...._ __________ --= 
v nearer the ground the radiation causes 
FIG. 7.-Adiabatics. 
a deviation toward the co-ordinate 
axis ov. Thus one obtains a curve somewhat analogous to cd in ]~ig. 
7. The curve cd is only a graphic representation of the well-known 
fact that there is an inversion in the vertical distribution of tempera-
ture during clear days in winter. . 
Near d the curve approaches the line of saturation, so that it may 
even· intersect it; this case corresponds to the formation of fog at the 
surface of the ground. 
Numerical data are wanting to determiue whether the passage from 
c to d can be made in any other manner, as when the cooling exerts its 
action near the point c. The curve of condition in the plane pov would 
then pos ess a double point. 
Th examples uffice to enable us to judge of the usefulne s of this 
graphic method, devi etl by ezold, and of which, as he says, when per-
~ ct d from a mathematical point of view, this method will give an ex-
ell n m an of di cu ing the numerical data furnished by ol>serva-
ti n; it wi11 at the ame time make known in what direction other ob-
rvation are to b ought to the greater profit of dynamic meteorology. 
In hi c nd m moir of ovember, 1888, Bezold adopts the term, 
t ntial t mperature a, equivalent to Helmholtz' expression 
' h rmal o tent , and a. th, t rm ha been applied by the latt r it 
will w hop , o t in g neral u , although it i perbap · o dectionable, 
inv lving n w m ifi ation of the much u ed word potential. The 
nfr l mp r tar i imply th ab oln t mperature that a 
<l · 1 a am if it , r r ught to a normal pre sure without 
r gain f h t. 
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Adiabatic or pseudo-adiabatic changes of free air that do not involve 
e\;aporationeither leave the potential temperature unchanged or increase 
it, but never diminish it. Bezold uses the term to simplify the state-
ment of theorems in atmospheric circulation. 
V.-PREDICTION OF STORMS AND WEATHER. 
(28) Abbe.-In 1871 the present writer prepared a . short sketch of 
views held by himself and other meteorologists with reference to the 
laws of storms and methods of weather predictions. Three editions of 
this sketch were published by the Signal Office under the title of" Sug-
gestions as to the Practical Use of Meteorological Reports and Weather 
Maps." A fourth edition, under the title of "How to Use Weather 
Maps," was prepared in 1883 and printed without charts in 1884, but 
has not yet been published, and will be replaced by a more recent re-
port compiled at the request of General Greely as chief signal officer. 
As a popular presentation of most of the principles that underlie a 
philosophical system of weather predictions · the last (,hapter of the 
work, as printed in 1884, is perhaps worthy of the attention of the 
reader, and a rather full synopsis of it is here given, so that the course 
of the entire argument may be seen. This chapter is entitled "The 
Prediction of Storms and the Weather by the use of daily Weather 
Maps.'' 
The weather maps first prepa.red at the Signal Office were based upon 
observations taken simultaneously at 7:35 A. M., ·4:35 and 11:35 P. M., 
subsequently these hours were changed to 7 A. M., 3 P. M., and 11 P. M., 
Washington time; after the introduction of standard seventy-fifth meri-
dian time the hours were 7, 3, and 10 standard time. Since July, 1888, 
they have been 8 A. M. and 8 P. M. standard time. The present remarks 
refer to the earlier series, but are very nearly applicable to the others. 
The early morning map gives the condition of the atmosphere at a 
moment of almost perfect repose, so far as concerns the disturbing in-
fluence of the direct radiation of the sun. 
The mid-day map gives the condition- at the moment when this dis-
turbing influence is nearly at its maximum. The evening map is, as it 
were, au instantaneous photograph of the condition of the atmosphere 
while it is rapidly quieting down during the abseuce of the sun. 
Were there no heat received from the sun tile whole atmosphere, with 
the land and the ocean, would rapidly cool off, moisture would con-
dense, winds would cease, except possibly very gentle currents, and tile 
prediction of the weather would be reJuced to the simplicity of a per-
fect uniformity. The first step in the problem of weather prediction 
therefore is to determine the nature and amount of the disturbing in-
fluences exerted from day to day by the heat of the sun, which latter is 
tbe sole ultimate cause of the origin and motion of stbrms. 
(I) Insol.ation.-The solar radiation received at any station varies in 
intensity with the season and the hour of tl10 day, depending slightly 
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on the distance of the earth from the sun, but principally on the appar-
ent solar altitude above the horizon and on the length of the day. The 
relative number of units of heat received by a horizontal surface, at the 
outer surface of the atmosphere, in the course of twe::ty-four hours is 
shown for each month and each latitude either graphically or in the 
numerical table No. 1, which is here omitted as not necessary to this 
abstract of the course of the argument. 
The relative number of units of heat received at the outer surface of 
the atmosphere during an entire year is shown by a similar Table No. 
n. According to Pouillet the total amount of solar heat received an-
nually at the outer surface of the atmosphere is equivalent to 231,675 
calories per square centimeter, or an amount of heat that would melt a 
layer of ice 30.89 meters thick, or evaporate into vapor a layer of water 
a.bout 4 meters deep, having a temperature of 5° C. (45° F.), or 3.9 
meters, having a temperature of 27° C. (80° F.). The most recent 
measures make tbe solar radiation about 20 per cent. larger tllan this. 
The relative amounts of solar heat received at the outer surface of 
the atmosphere for the intervals between the three moments for which 
the Signal Service tri-daily weather maps are made up, are given in the 
uumcrical table, nr, and are also graphically shown on charts by Jines 
of equal amounts of solar heat received at all parts of the earth. 
(II) The results of insolation.-The effects of solar heat before and 
after it reaches the earth's surface are analyzed as follows: 
A portion is (1) directly and selectively absorbed in its passage 
through the earth's atmosphere to the surface of the earth, or to tl10 
upper surface of a layer of fog or clouds, and does molecular work in 
the air and vapor; the remaining portion passes directly, or after diffuse 
reflection, finally to the earth's surface, and eitlrnr (2) evaporates moist-
ure from the surfaces of the ocean, earth, clouds, leaves of plants, etc., 
or (3) it heats up these latter and all other bodies, which, in turn com-
municate the greater part of their heat by convection (4) and radiation 
(5) to the adjacent air, although (6) a little is conducted down to a depth 
of 50 or 100 feet, whence it returns subsequently. We will consider 
the e in detail. 
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According to Pouillet (Paris, Comptes Rendus, 1838, tome vn, pp. 
24-65), a surface of 1 square centimeter exposed perpendicularly to the 
sun's rays at the outer limit of the atmosphere receives 0.0017633 cal-
orie per minute (this calorie being the amount of heat required to raise 
1 kilogram of water 1° C.). The same plate at the earth's surface 
and with the sun in the zenith would, owing to the absorption by the 
atmosphere, receive only 0. 76 of the above, or 0.0013401 calorie per 
minute. 
(This is the result of observation on six very clear days in 1837-'38, 
but observations by others have generally shown a higher value for the 
amount of heat originally incident on the outer surface of the atmos-
phere.) 
Adopting 25 instead of 24 per cent. as an a.(fproximation to the ab-
sorption by our atmosphere in the clearest weather, when the sun is in 
the zenith, it has been shown that of the total beat received by the 
illuminated half of the earth and atmosphere, about 40 per cent. is 
absorbed by the air, a.nd about 60 per cent. reaches the surface of the 
earth; this latter is the average percentage for the whole illuminated 
disk whose border receives at the earth's surface no transmitted heat, 
but whose center receives 75 per cent. of that incident on the outer at-
mosphere. 
'fherefore, in order to know the distribution over the earth's surface 
of the heat that penetrates the atmosphere, we must subtract this large 
absorption from the figures in Tables 1, n, and nr ( omitted here for 
brevity, but easily found in Meech, Angot, Radau, Hennessy, and other 
authorities), and thus obtain the results given in Tables IV, v, and vi, 
as follows: 
TABLE IV.-Relative solar heat, after absorption by the atmosphere, as received at the 
earth's surface in one mi.nute for varying altitudes of the sun. 
Relative so- Relative so-
Sun's ap- larheatre- larbeat1e-
parent alti- ceived by a ceived by 
t.ude. horizontal a normal 
surface. surface. 
C 
0 o. 00 0, O{) 
5 0. 01 0.05 
1() 0.03 0. 19 
15 0. 09 0. 33 
20 0.15 0.43 
25 0. 21 0. 51 
30 o. 28 0. 5G 
35 0. 35 0. 6L 
40 0. 41 0. 64 
50 0. 53 o. 69 
60 0. 62 0. 72 
70 0. 69 0, 74 
I 
80 0. 7i 0. 75 
90 0. 75 0, 75 
I 
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TABLE V.-Total amount of heat received during the whole of March 21 or September 21, 
at the equator, by a square centiriteter, exposed either horizontally or noi·mally. 
Calories. 
1. Above the atmosphere and by a normal plate .... 1. 2696 
2. Above the atmosphere b_y a horizontal plate .•.... 0. 8099 
3. At the earth's su'rface by a normal plate .•.... •.. o. 7159 
4 . .At the earth's smface by a horizontal plate ... :· .. 0.54!11 
This last figure, 0.5441, is the unit of the following table: 
TABLE VI.-Solar heat received in twenty-four hours at various latitudes, in terms of the 
amount received on March 21 at the equator, by a horizontal plate at the surface of the 
earth. 
North latitude. 
Date. 
,-------1--50_0_ ~I~ ~~-o-o _ 
June 21 :.. . . . . 1. 002 1.115 1. 111 1. 057 0. 970 0. 890 
March 21 · · · · } o. 513 o. 680 o. 815 0. 910 0. 960 1. 000 
September 21 
December 21... 0. 086 0. 225 0. 393 0. 565 O. 740 O. 900 
(2) Evaporation.-The quantity of moisture evaporated throughout 
the whole globe must be equivalent to the total precipitation of rain, 
1:,uow, etc., otherwise there would be a steady increase or diminution 
iustead of the present condition of approximate equilibrium ; but the 
local variations and irregularities in the distribution of this moisture 
are very great, and constitute a secondary cause of the periodical, diur-
nal, annual, and secular changes, variations in the weather, and espe-
cially of the non-periodical variations or the so-called storms, droughts, 
etc. The periodical changes in the evaporation are roughly indicated 
by the figures in Table vrr. (Omitted.) 
The Table vn, however, relates only to average periodical effects. In 
order to compute the special cases of evaporation that are particularly 
iutere tiug in the tudy of the daily weather map recourse must be had 
to the formula of Weilenmann, or to its modifications by Stelling, and 
more recently by Fitzgerald or to the observations by Russell. 
It i very important to keep in mind the relative amounts of evapo. 
ration going on in all portions of the country, anj it is recommended 
to enter upon variou portions of the weather map, on the scale of 10 
or 1 , ome number expressing in a general way the probable relative 
activity uuring the coming twenty-four hours. In the compilation of 
uch a et of num er Table vu, vur, rx, x, xn ( omitted) are furnished 
a help to a rapid approximation. 
( ) .Ab orption; ( ) Con ection; (5) Radiation; (6) Oonduction.-The 
uality an amount of heat ab rl> d by the earth and afterward given 
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either by convection or radiation into the atmosphere from the earth's 
surface will vary with the nature of that surface; the relative quan-
tities are roughly expressed in a numerical table (xnr). 
The relative amounts of heat that reach the earth's surface will de-
pend upon the percentage of cloudiness and the altitude of the sun some-
what as given in a numerical table (xiv). 
(III) Resulting density of the air.-By a combination of th~ numbers 
given in the preceding tables and charts there may, in a rough way, be 
indicated by relative numbers written upon the tri-daily maps what it 
is expected will be the amount of heat and moisture added to any region 
of the lower atmosphere during the interval between any two weather 
charts. The effect of this heat and moisture is to forcibly alter the den-
sity of the atmosphere, hot or moist air being lighter than cold or dry _ 
air, assuming, of course, the barometric pressure to be the same in both 
cases. These relative densities are shown in the Table xv, for per-
fectly dry air (relative humidity, 0) and for perfectly saturated air (rel-
ative humidity 100). 
By means of Table xv one is able finally to construct a map showing 
relative den~ities of the lower or surface air over the United States 
during the next eight or twenty-four hours. After much experience 
one becomes able to make a rapid general mental summary of these 
diverse influences without the labor of recording the items upon the · 
daily maps, and this is practically the method followed in daily routine 
work. 
Now, the normal distribution of density is that on which the general 
movements of the atmosphere depend, and the _deviations shown by the 
above map of densities will give a clue to the new disturbances that will 
perhaps be initiated during the day. The normal distribution of tem-
perature, pressure, and winds is shown by the monthly and annual 
maps. (Omitted.) Similar charts should be constructed for both hem-
ispheres when studying international meteorology. 
The Table xv, just explained, shows that the relative density of the 
atmosphere is much more likely to be disturbed by changes of tempera-
ture than of moisture; thus at 70° of temperature an increase of tem-
perature by 10° diminishes the density 0.018, while at the same tempera-
ture an increase of moisture up to full saturation of the atmosphere 
diminishes the density 0.008. An abnormal change of temperature is 
therefore to be carefully looked for as a cause of further disturbance, 
but after a disturbance is once set up the moisture becomes the most 
important consideration, since its condensation alters the vertical dis-
tribution of temperature. 
(IV) Wind, Friction, and Pressure.-The general distribution of den-
sity over the earth's surface determines the flow of the denser air of the 
polar regions toward and under the lightor air of the equator, and Pro-
fessor Ferrel has shown that from this ( and the rotation of the earth on 
its axis) results the general distribution of pressure prevailing through-
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out the atmosphere. 'rhis distribution is very much affected by the 
presence of oceans, continents, mountain ranges, and plateaus which 
determine the irr:egular distribution of density and the irregalar resist-
ances to the winds. Were the coefficient of friction uniform throughout 
the whole of the earth's surface the distribution of winds and pressure 
would be much simpler, but as affected by friction it is complicated, as 
is shown by the isobars on the charts of monthly mean values. 
As the elevations throughout the United States must therefore be 
carefully borne in mind, because of their bearing on the question of their 
resistances to the motions of the atmosphere, and still more for the 
thermo-dynamic reasons shown further on, therefore a hypsometric 
map is provided. On this map may be introduced relative numbers, 
changing with the seasons, showing the local frictional resistance at a 
standard altitude, or the relative drag of the air blowing over different 
surfaces; approximate estimates of these numbers are given in the 
Table XVI. 
The increase of wind velocities at various moderate heights above 
fields of grass1 grain, etc., is given by Stevenson and by Archibald, and 
may be assumed to be as the square root of the altitude. 
Any departure from the normal densities must be followed by a dis-
turbance in the flow of air from the denser toward the lighter. 
This disturbed movement of the air produces at once a cpange in the 
distribution of barometric pressure, which change becomes greater in 
proportion to the movement; the observed barometric changes are thus 
principally dependent upon the wind1 and in daily predictions it is con-
venient to use the barometer as an index of what movements are going 
on in the atmosphere in the absence of observations of temperature 
and winds above or beyond the limits of our stations. 
The relations between pressure and wind are given in Professor Fer-
rel's works, as also in those of Oberbeck arnl Guldberg and Mohn, from 
which it will be seen that a very slight difference of pressure produced 
by a very slight difference of density is sufficient to set the atmosphere 
in motion in the direction of an "initial gradient," the result of which 
is immediately to produce a vorticose motion and a steeper "barometric 
gradient" nearly perpendicular to the initial gradient and to the mo-
tion of the wind; these steep gradients accompany all storms, and are 
exemplified in Ferrel's " Movements on the Surface of the Earth," 1858, 
'' Meteorological Researches, part n," 1877, and "Recent Advances," 
1886. 
The resistance to the motion of the atmosphere would, however, soon 
bring it to re t, and the abnormal i obars would soon disappear or re-
lap into the normal one , were there not some force at work maintain-
ing the i tnrbance of den ity and the abnormal motions. A success-
ful torm pr iction mu t depend upon the accuracy with which one 
· n d t rmin the amouu , l cation, and effects of the force that main-
tains this disturbance. 
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(V) The disturbing force.-The disturbing force is recognized as the 
solar heat, either directly absorbed by the air or evolved by the con-
densation of aqueous vapor in the atmosphere; the former has already 
been considered and the latter must now be studied. This involves 
(1) the amount of aqueous vapor and (2J its condensation. 
(1) A.mount of vapor.-The normal distribution of vapor in the at-
mosphere at sea-level i~ suggested by the hygrome~ric table (xvn), 
wllich in its three sections, a, b, and c, gives the monthly normal values 
of the mean dew-point, the mean weight~ and tension of vapor for a few 
stations in North America. 
Knowing the temperature of the dew-point, one can determine the 
weight of the vapor contained in any volume of air, and also the ten-
sion of the vapor by the use of the accompanying table, XVIII: 
TABLE XVIII.-Tension and weight of aqueous vapor. · 
Weight 
Dew- Weight (avoirdu-
point. Tension. in 1 cubic pois) in foot. 5,280 
cul!ic feet. 
--- --· 
Fahr. Inches. Grains. Pounds. 
0 0.013 0.545 o. 41 
10 0. 068 0. 841 0. 63 
20 0.108 1. 298 0. 97 
30 0.167 1. 960 1. 48 
40 0. 248 2. 862 2.16 
50 0. 361 4. 080 3. 08 
60 0. 518 5. 756 4.34 
70 0. 733 7. 992 6. 02 
80 1. 023 10. 049 8. 26 
90 1. 410 14. 810 11.17 
100 1. 918 19. 790 14. 94 
The geographical distribution of moisture at the earth's surface is 
best shown by charts of lines of·equal tension or dew-poiut. A com-
parison of such hygrometric charts for each of the daily reports showM 
the presence of regions where moisture is in excess or is deficient, and 
where a given cooling will produce· precipitation. 
The normal distribution of moisture iu successive strata of the at-
mosph~re is shown approximately in the second column of the follow-
ing table (XIX), computed by the formula of Hann, but which is based 
on observations in continental areas, and may not so closely represent 
the conditions over the oceans : 
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TABLE XIX.-Normal distribut-ion of aqueous vapor at varions altitudes above the earth's 
surface. 
Actual weight (g;rains 
Relative per cubic foot) for 
Altitude ten- dew-point at the surface. 
in feet. sions or 
weights. 
80° 70° 60° 500 
--------------
500 1. 000 10. 95 7. 99 5. 76 4. 09 
2,000 0. 806 8. 83 6.44 4 .64 3. 30 
4,000 0 650 7.11 5.19 3. 74 2. 66 
~. 000 0. 524 5. 75 4.19 3. 02 2.14 
8,000 0.423 4.63 3. 38 2.4-1 1. 73 
10,000 0. 341 3. 73 2. 72 1. 96 1 39 
12,000 0. 275 3.01 2.20 1. 58 1.12 
14,000 . 0. 221 2. 42 1. 77 1.27 0. 90 
16,000 0.179 1. 96 1. 43 1.03 0. 73 
18,000 0.144 1. 58 1.15 o. 83 0. 59 
20,000 0.116 1. 27 0. 93 0. 67 0.47 
22,000 0.094 1.03 o. 75 0.54 0. 38 
24,000 o. 075 o. 82 0.62 0. 43 0. 31 
26,000 0. 061 o. 67 0.49 0. 35 0. 25 
28,000 0. 049 0. 5i o. 39 0. 28 0.20 
30,000 0. 040 0.43 o. 32 0. 23 0. 16 
·--
The total amount of moisture present at any moment in a column of 
saturated air extending from tma-level up to the altitude of 6,000, 12,000, 
etc., feet is found from the numbers given in the preceding table, and 
is expressed in the following table, by the depth in inches of the corre-
sponding layer of water that would be formed if all the moisture in such 
column were to fall to the earth as rain : 
TABLE XXI. 
Depth of water in the atmos-
phere corresponding to 
of~~f!!n 
the respective dew-:J?oints at 
the earth's surface. 
in feet. 
80° 70° 60° 50° 
------
Inches. Inches. Inches. Inches. 
6,000 1. 3 1.0 0. 7 o. 5 
12,000 2.1 1. 5 1.1 0. 8 
18,000 2. 5 1.8 1.3 0. 0 
24,000 2. 7 2. 0 1.4 1.0 
30,000 2.8 I 2.1 I 1. 5 I 1.1 
Be ides the ob ervation of 1 cal dew-point, the amount of moisture in 
the whol lay r of air above u can perbap be directly determined, a 
p r ex mpl , by m f th pectro cop r th cyanom ter, at ach 
t ti 11 • u a th rvatio11- bav not a yet b en reduced to a 
Y tern th u f what i calle<.l a sun et ob r-
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vation, that is to say, the appearance of the sky at sunset is recorded 
as yellow, red, or green. These sky colors vary with the changing 
amounts of moisture t,hrough which the sun's rays pass. From these 
appearances au observer can form an estimate of the general hygro-
metric condition of large tracts of the atmosphere. 
(2) Condensation of vapor.-When a mass of air, whether dry or 
moist, is, on account of its relative lightness, lifted up by the pressure 
of the surrounding denser atmosphere, or is drawn up by any abnor-
mal diminution of the pressure above, or is pushed up the incline of a 
mountain or plateau, it is raised _into a region where the barometric 
pressure is less than in its initial position. Consequently the rising 
mass must expand to an extent proportional to the diminution of press-
ure. In this expansion a great amount of both intemal and external 
work is done, corresponding, respectively, with the increased separation 
of the gaseous molecules and the pushing aside of surrounding air; 
this work is done at the expense of the internal heat of the rising air, 
consequently the whole expanding mass of mixed air and vapor grows 
cooler as it rises. 
The cooling process is known as a dynamic cooling, and takes place 
uniformly and simultaneously throughout the whole rising mass of air. 
It is a very different process from the much slower processes of cooling 
by radiation or by convection. For dry air the rate of dynamic cooling 
is almost the same for all pressures and temperatures, and is approxi-
mately 1 ° C. for every 100 meters of ascent or 1 ° Fahr. for 180.5 feet; 
for moist air the rate of diminution of temperature is a little slower, 
but the above value may also be used for it so long as no moisture is 
condensed, that is to say, so long as the temperature does not fall be-
low the dew-point. 
From the preceding it follows that the elevation above the ground 
at which cloud or haze begins to be formed depends primarily upon the 
depression of the dew-point of the rising air below its temperature at 
the time when it starts from the ground. 
The third column of Table xxn gives an idea of this relation be-
tween altitude and temperature. 
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TABLE XXU.-Initial depression ot complement of the dew-point necessary in order that 
cloud or haze may f orrn in a 1nas11 of rising air at the gfoen altitudes above the sta1·t.i11g 
·point. 
Initial depression 
ApJroxi- of dew-point. 
Altitude. ima e bar· ometric 
pressure. Dynamic Actual 
cooling. cooling. 
Feet. Inches. °৤ Fahr. o Fahr. 
0 30. 0 0. 0 0. 0 
1,000 28.9 5. 5 3. 3 
2,000 27. 8 11. 1 6.6 
3,000 26. 7 16. 6 9. 9 
4,000 25. 8 22. 2 13. 2 
5,000 24. 8 27. 7 16.5 
6,000 23.8 33. 2 19. 8 
7,000 23. 0 28.8 23.1 
8,000 22.1 43.3 26.4 
9,000 21. 3 49. 9 29. 7 
10,000 20. 5 55. 4 33. 0 
11,000 19. 7 60. 9 36. 3 
12,000 19.0 66.5 39. 6 
Conversely, when the air is drawn or forced down from the upper 
regions it comes mHler greater pressure and is compressed and warmed 
at the same rate as above, namely, 1 ° Fahr. for 180.5 feet or 0.0 55 
Fabr. for 100 feet. But this latter warming (like the preceding cool-
ing) is so largely affected by radiation of heat, absorption of solar heat, 
the mixing with air that has a different temperature, and by the absorp-
tion of heat in the process that is the reverse of condensation, i. e., that 
of evaporating fog and other forms of water, that the actual average 
rate of cooling, as we ascend in the air, is barely one-half of the above, 
i.e., 0.0 33 Fahr. per 100 feet or o.0 6 0. per 100 meters. 
The fourth column in Table xxn shows the elevation at which haze 
or cloud begins to be formed by the actual observed rate of cooling in 
an ascending mass, the initial depression of whose dew-point is known. 
Conver ely, if we actually observe the height to which a mass of air 
bas ascended, when it begins to become hazy or cloudy, we can from this 
la t column deduce, t l a t approximately, the correspondi11g depres-
ion of the dew-point that obtained at it place of starting. 
~he cooling by a cen ion is therefore not a truly adiabatic process. 
i py' rule of an a c nt of 100 yards for each degree of depression of 
th d w point i thu seen to be a c1o e approximation. 
A oon a the dew-point i r ached in thi process of ascension and 
c ling the cond n ation of vapor i accorupani d by evolution of the 
1, t nt b t of team, bat i to ay, of the enormous amount of heat 
riginally r quir c nver the water into im'i ible vapor, an<l wlJicl.l 
h b n carri cl fr m th nrface of theearth up iuto the cloud region, 
here it is now r a<ly to b t fr . 
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This evolution of latent heat without wholly checking the rate at 
which the ascending air i~ cooling, diminishes its rate nearly in propor-
tion to the amount of vapor condensed; therefore the interior of a clond 
is warmer and lighter than the interior of a corresponding mass of clear 
dry air that has attained the same level. The rate at which the tem-
perature diminishes within a mass of ascending, expanding and con-
densing, saturated air, such as that of which clouds are composed, de-
pends almost wholly on thermo-dynamic adiabatic conditions, and is 
shown in the following table (xxrn), by Hann, for various initial 
pressures and temperatures : 
TABLE XXIII.-Dirninution of fp,rnperatnt·e in a rising rnass of saturated air, expl'essed 
in degrees Fahrenheit, for each 1,000 feet of ascent. 
Initial. Initial ternpnature of saturation or dew-point. 
Approx- Press-imate 140 23° 32° 410 50° 59° 68° 770 86° · 95° 
altitude. ure. 
----- - - - - - - - - ~ -
Feet. Inch. 0 0 0 0 0 0 0 0 0 0 
-900 31 4. 2 3. 8 3. 5 3.3 3.0 2. 7 2. 5 2. 3 2.1 1. 9 
+900 29 4.1 3. 8 3.4 3. 3 3.0 2. 7 2. 5 2. 2 2.1 1._9 
2,900 27 4. 0 3. 7 3. 3 3. 2 2. 9 2. 7 2. 4 2.2 2. 0 
5,000 25 3. 9 3. 6 3. 2 3.1 2. 8 2. 5 2. 2 2. 1 
7,200 23 3. 9 3.6 3. 2 3. 0 2. 7 1 2. 4 2. 2 2.0 
9,700 21 3.8 3. 5 3.1 2.9 2. 6 2.3 2.1 
12,100 19 3. 7 3. 3 3.0 2. 8 2. 2 2. 2 
15,500 17 3.6 3,2 2. 8 2. 7 2. 2 2.1 
18, 900 15 3. 4 3.1 2. 7 2.5 2.2 
22,800 13 3. 2 2. 9 2. 5 2.4 
27,300 11 3.0 2. 7 2.3 2. 2 
32,800 9 2. 8 2.5 2. 2 I 
NoTE.-The approximate altitudes in feet are computed on the assumption of 50° Fahr. as the 
average tern pcrature of the air column. 
Thus we see for instance, that with a dew-point of32° Fabr. the foggy 
air, which near sea-level cools 3°.5 for 1,000 feet of ascent, will, when it 
becomes a cloud at an elevation of about 15,500 feet or when the press-
ure is about 17 inches, be cooling at the rate of 2°.8 per 1,000 feet, and, 
in general, the higher the saturated air ascends the slower it cools. So 
far, then, as concerns this important cause the asce.nt of moist currents 
would continue indefinitely, butt.he continued Joss of water by its fall 
as rain, and the more rapid loss of heat by surface radiation at the 
higher altitudes, or the absorption of solar heat by the clouds probably 
determines the limiting form and the height of the outer or upper sur-
face of the clouds. 
The average altitudes at which these clouds are respect,ively formed 
may be approximated from the following table (xxrv), for Berlin, by 
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Dr. Vettin, or may be specially calculated from the data previously 
given for the cooling of ascending air: 
TABLE XXIV.-Average altitude of cl9uds at Berlin, Germany. 
Month. Lower Cumuli. Small Lower Upp~r cumuli. cumuli cirri. c1rr1. 
--- ---------
Feet. Feet. Feet. Feet. Feet. 
December ....•. 4,823 10,433 21,231 39,871: fi8, 600 
January ........ 4,593 9, 90,8 20,952 38, /l(i2 67,249 
February ....... . 4,790 1(), 499 21,621 39,535 69,614 
March .....••••.. 5, 151 12,107 23. 655 40,214 74,345 
April .•.. _. •..... . 5,446 12,927 25, Oti6 41,897 79,076 
May . ........... 5,709 . 13,386 2.3, 689 45,283 89,456 
June ........... 5,873 13,845 25,817 48, 662 84,483 
July ............ 5,906 14,042 25,817 49,673 83,159 
August .. . . ..... . 5,879 13,845 25,683 48,662 84, 145 
September . . . 5,807 13, 353 25,073 46,635 81,780 
October . . : . ..... 5,643 12,861 23,452 43,931 78,062 
November ....... 5,236 11,680 22,301 41,566 74,007 
In addition to the intrinsic lightness and ascensive power of every 
cloud, due to its internal moisture and heat, another powerful external 
influence comes into play. It has been before said that about 85 per 
cent. of the radiated solar heat penetrates the atmosphere to within 
15,000 feet of the earth's surface. But no appreciable part of this iH 
able to penetrate through a thick layer of cloud or fog. Consequently 
all the heat that falls upon the top of a cloud is retained therein instead 
of reaching the earth's surface, and, both by evaporating the particles 
of vapor and by warming the adjacent air, contributes powtrfully to 
diminish the specific gravity of the cloud as a whole, increasing the up-
draft and disturbing the vertical distribution of heat in the atmosphere. 
The maximum temperature thus communicated· to the top of a cloud is 
not far from the maximum temperature attainable anywhere at the sur-
face of the earth. 
(VI) Special suggestions.-1 t will therefore be seen that invisible aque-
ou vapor di turbs the equilibrium of the atmosphere in the following 
tbr e way : 
( l) By it evaporation and sub cquent distribution throughout the 
air it render the atmo phere, over certain geographical sections, spe-
cifi ally lighter than ther . 
(2) B it conden ati n into fog or cloud and rain or snow it transfers 
t di taut r gion th b at that bad b en a cnmulating in each particle 
for it evap ration at the earth' urface. 
(3) In the form f f g or cloud it cau es to be retained, at the npper 
urf f th 1 ud th t tal amount of heat that would otherwise 
ar b hu incr a. ing the up-draft within a cloud, bnt <limin-
i n t the earth . ·nrfac , by which the clouds are 
DYNAMIC METEOROLOGY. 415 
A philosophical prediction as to the origin, development, and move-
ment of a storm must tak~ account of the three items above, but in the 
rapid approximate work of the Signal Service indication-room there is 
ueed to avoid tables and calculations as much as possible and to seek 
to obtain from direct observations such indications as they will give. 
The fii·st item is already provided for in the maps showing dew-point 
and relative humidity. With regard to the second item, the study of the 
clouds and fog, the past and the prevalent rairrfall, the weather, and 
daily range of temperature from maximum to minimum give indications 
as to the extent of the process of condensation at any ID<~men t, and the 
evolution of heat dependent thereon, and the student is guided by con-
siderations such as the following: 
(a) Fog at the earth's surface bespeaks clear dry air above, free from 
cloud or haze, through which radiation is taking place rapidly; hence it 
imp~ies the absence of uprising convective currents; hence also the gen-
eral prevalence of a stable equilibrium as regards vertical temperature 
gradient. The time of day at which the fog breaks up under the solar 
radiation indicates the tbickness of the layer. 
(b) Clear weather followed by cirrus clouds, increasing in quantity at 
the successive reports, and these again followed by small cumuli, indi-
cate the advance of uverlying areas of moist air or a steadily increas-
ing amount of moisture that is being locally carried up into the air. 
These clouds are soon followed by larger cumuli, and these by rain and 
storm centers. 
{c) The range of temperature between 11 P. M. and the morning mini-
mum (or in lieu thereof an early observation) has its maximum when 
radiation takes place uninterruptedly through a clear dry atmosphere, 
and diminishes in proportion as moisture, haze, and cloudiness increase. 
If therefore we make allowance for the effect of the wind in bringing 
to the thermometer warm or cold air we shall find this range of tem-
perature a valuable index to the condition of the mass of air overhead. 
In place of this indirect process of reasoning, it is probable that direct 
observations, with proper apparatus, of the intensity of radiation would 
give better results. 
(d) The slightest formation of haze in a clear sky in the evening 
proves that tlie upper layers are cooling to their dew-point. Fre-
quently the 11.P. M. observations will giYe such indications as show that 
before 7 A. M. the sky will probably be covered with cloud, and possibly 
followed by rain or snow. This cooling is partly due to radiation, as 
the vapor is a good radiator, but it is also frequently due to a dynamical 
cooling of rising air currents flowing toward a distant area of low press-
ure. As soon as clouds form, the air beneath ceases to cool by radia-
tion and the area that was clear at 11 P. M. is, by sunrise, covered by 
a layer of cloucl that protects the warm air, whose buoyaucy increases 
during the day anu specially favors the formation of a local new -storm 
center. In this way many centers originate within a few hours in Mary-
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land, Virginia, and North Carolina in the early morning following a 
clear evening. 
(e) A report of rain or snow-fall during any interval indicates that 
the process of cloud formation has gone on to its extreme limit; the 
quantity of rain is an index to the relative amounts of latent heat tem-
porarily left behind in the cloud stratum to be slowly lost by radiation; 
hence it shows the disturbance over different parts of the country of 
the normal distribution of density. Where however only little rain 
bas fallen while the cloud Rtratum is extensive and dense, the total dis-
turbance due to the general warmth of air and cloud over the whole 
region may be ·equally great, but not especially intense at any one point. 
(VII) Prediction of the weather.-Tbe preceding considerations, which 
are those that guided me in my earliest predictions in Cincinnati and 
Washington, will enable any one to. enter upon any serie8 of charts of 
existing conditions a system of numbers showing the places over which 
the atmospheric disturbance in the cloud region is-or is likely to be-
appreciable, and to judge of its relative intensity as depending on the 
excess or deficiency in the density of the air. From this we can reason 
as to the first tendency of the movements of th'e air or the initial wind. 
The cousi.deration of the orography of the surrounding country will then 
give us the basis for a conclusion as to whether in any region the gen-
eral movement of the atmosphere will tend to cool or warm any mass of 
air (especially by carrying it over rising or resisting ground and forcing 
it up to the higher levels or by pushing cold air under warm air), and 
thereby initiate a still further condensation and exaggerate the disturb-
ances already existing, or possibly producing local rain and wholly new 
centers of disturbance. By thus considering as fully as possible the 
effects of solar heat, atmospheric moisture, orography, etc., we are able 
to enter upon the weather map a series of figures showing our estimate 
of all the disturbances likely to occur during the immediate future. In 
general, we find that convective disturbances of equilibrium focrease 
from tbe morning map to the afternoon map, and diminish from the 11 
P. M. to the 7 A. M. map; during the interval from 3 P. M. to 11 P. M. 
tbe larger di turbance , such as thunder storms, tornadoes, and hurri-
cane , generally attain a maximum and begin to diminish. The phe-
nom Ill pecially due to terrestrial radiation have their maxim urn effect 
between the 11 P. M. and 7 A. M. reports; between these hours we :find, 
fi r in, tanc , that many extensive storm begin over regions for whic~ ~t 
11 P. 1. th r port , how clear weather. A the prevailing and probable 
futur clir ·tion and force of the wind are so important, it become very 
ar ·, in dealing with a limited part of the earth's surface, to ex-
th r port from utlying hord r station in order to ascertain 
i 1 xi ' t n a di tance of un, een center of di turuanc ; a 
, l n rm 1 fall in th ar met r, or ri e of temperature, or bift of 
win 1 in loarl a1Hl rain may b th indicator of a di tant 
rin · quall fr qu nt i it that a gen ral ri e of pres ure or increase 
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of cold northerly winds indicates the existeuce of an unseen low ba-
rometer and severe storm to the southwest or southeast, toward which 
these winds are blowing. Perhaps the most useful rule in this respect 
is founded on the motions of clouds. The following geueralization 
(announced by me in February 1872 as resulting from the study of up-
per and lower clouds and winds displayed on every Signal Service map 
and quite independent of simultaneous European studies), will, it is be-
lieved, be found to hold good for the whole northern hemisphere: '' The 
general direction towards which any stratum of air is moving nearly hori-
zontally, is somewhat to the right hand of the direction of motion of the 
stratum just above it, that is to say, the direction of the lower clouds 
is to the right of that of the wind at the earth's surface; the higher 
clouds move to Lhe right of the lower clouds and the cirrus again to the 
right of tbe latter; these directions of motion may be so related that 
the cirrus shall he moving in a direction nearly opposite to that of the 
surface winds or the lower clouds. In general, when the lower currents 
are fl.owing in toward a storm center the upper currents are fl.owing out 
from it; or agam, when the lower currents are fl.owing out from an 
area of high pressure and clear, dry weather the upper currents are 
flowing in towaufa it.'' It follows that when an outlying station reports 
the motions of the cirrus cloud, we are able to infer somethiug as to the ex-
istence of the area of the low barometer from which the cirri are coming. 
(1) Prediction of general storms.-Wben we have thus approximately 
estimated the probable location and amount of the disturbauces in den-
sity over a.n portions of the United States and outlying regions, we are 
then to decide whether a storm already initiated will increase or di-
minish in intensity, and in wha.t direction its center will move. 
It may be accepted as a fundamental ptinciple that a given disturb-
ance will spread in the direction of those regions where processes 
are go1ng on that fuvor similar disturba,nces. Thus, if a mass of heavy 
air, like the nort,hers of the Mississippi Valley, is fl.owing in any direc-
tion under a masB of abnormally light air, it will tend to move always 
in the direction where the lightest air is to be found, or where the di-
urnal changes of heat and evaporation favor the• development of ab-
normally light air. Or again, if a storm is already in existence and 
is maintained by the condensation of moisture in the cloud regiou, it 
will be continuously moving toward the region where the condensation 
is going on most actively. The regions where storms are being initi-
ated or most liberally supported are generally detected (1) by observed 
abnormal temperature and moisture; (2) by the formation of haze, balm;, 
cloud, and rain or snow; and (3) by a slight fall in the barometer due 
to movements iu the atmosphere at the level of the clou<l stratum. 
The future moYements of storm centers can generally be detected by 
tl1e observed changes going on in the direction of movement of the wind 
or clouds. All uf these meteorologjcal elements mu~t be examiued by 
careful comparisons of the preceding tri-daily maps in order to ascer-
H. Mis. 142- 27 
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tain whether a given storm will increase or diminish, and especially 
whether it will follow some one of the average ::itorm tracks, or whether 
it will make special deviation from them. 'rhe general paths pursued 
by storm centers and their average velocities can be used only for 
general climatic indications, and not for special storm predictions. 
Detailed maps of the directiou and velocity of the rnovemeuts of storm 
centers in the United States have been prepared; a general view of the 
so-called storm frequency, or, more properly, the frequency with which 
barometric minima (sometimes without violent wiuds) pass over each 
section of the country, is given by a cllart designed and prepared by me 
in 1874, and published in Walker's Statistical Atlas of the United States. 
With these barometric minima generally come clouds,rainand snow, high 
winds, suddenly shifting from south aud east to ,vest and north, warm, 
moist, followed by coluer, dry weather, and all tlie characteristics of 
very variable severe climates. A. more complete chart, showing the 
total number of times that such barometric minima have during the ten 
years October, 1872, to September, 1882, passed over each degree square 
of the territory east of the meridian of 10~0 west lougitude., bas beeu 
prepared, and gives a basis for many climatic generalities. 
The prediction of a special storm patli, or its deviation from a normal 
path (if such a term is allowable) must be based upon a detailed study 
of ali the above-mentioned disturbing or controlling influences. Some 
of the average effects of these influences are shown in the following par-
agraphs: 
{a) Ma,yuell, from the study of the storms of Northern Enrope, showed 
jn 1873 that tlie storm path fqr the coming tweuty-four hours forms a 
determinate angle with the line connecting the present place of the bar-
ometric minimum with that of the greatest rise of temperature iu tlie 
past twenty-four hours. This angle is alwayi:s formeu on the left hand 
of tl.iat connecting line, upposing the face to lJe turned toward tlle 
point ofri iog t mperature aud the back towards tbe pomt of minimum 
arom ter. Tbi augle varies between zero aud 90 degrees, as the ex-
tr me ca e , while it i on the average iu winter about 60 degrees; the 
umm r torm track are cla ifi.ed in _two groups, for which this angle 
i r 1 ctively 40 and 70 degrees. Tl.le angle ucpell(_1s to a certain ex-
t nt upon tbe po ition of the center of highest temperature, being 
maller according a b point lie, mor to the ea t of the barometric 
minimum. ( Iaycl 11' appendix to tbe Bulletin for December, 1873, 
f h h ' ical , rvat ry at St. Pet r burg.) 
... 1 yd 11 rul . ace r with my own e ' lPri n •e; the elevation f tem-
p ra ur b i r a , t rm ha<l b n long Im wn IJ th for Englan land for 
tl1 nit d tat , , lrnt the mouut of a11gnl, r deviation of th torm-
<'< 11t r tb(• l fl 11' tl1 ri. ing temp ratur is, I think, very littl i11 
thP •a. t m par f th<' 11il(·1l. 'tatt>,'. 
(/J) ' h r '"'ion ov ·r wlii ·lt Ii• 1-r •atPHt rain -fall will tak 1 pla · ~ i : 
tha t war .· whi ·h the t rm · 'lit ·1· will 1mm a trong temleucy to 
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move; the location where it is now raining, as ·shown by the map, is 
usually near the present location of the center of disturbance and in ad-
vance of the center of low pressure due to the movement of wind. 
Loomis finds that in the United States the rain area extends farther in 
front than in the rear of the storm; its mean extent is 500 miles in front, 
aud for every increase in this distance the velocity of the storm move-
ment is increased. He also finds that within the United States much 
more rain falls in front of the area of low pressure than in its rear; . a 
great rain-faU in the rear retards the motion. 
(c) '¾he barometric changes, beiug the direct result of horizontal 
winds and only the indirect result of the changes in temperature, mois-
ture, vertical movements and condensations sum up. as it were the re-
sult of all preceding disturbances. · Loomis finds that the velocity of 
progress of a storm is independent of the amount of the central depres-
sion of the barometer. The average velocity of movement of centers 
of low pressure in tbe United States is about 26 miles ver hour; the 
pressure rises f~ster in the rear of fast-moving storms; thus, if the 
pressure in the rear rises 20 per cent. faster than the mean, the storm 
moves 7 miles per hour faster; if it rises 20 per cent. slower, the storm 
moves 7 miles per hour slower. This is evidently a direct result of the 
fact that the center of indraft up toward the clouds is propagated (not 
moved bodily) forward faster than the lower winds can foUow. 
(d) J. Elliot gives the following as the favorable conditions for the 
formation and growth of cyclones in the Bay of Bengal, and these may, 
with slight mo<lifications, be applied to the Gulf of Mexico and the West 
Indies: 
1. The invariable antecedents of cyclones are approximate uniformity 
of pressure over and around the coast of the Bay of Bengal, light vari-
able winds or calms over a considerable portion of the bay, and little or 
no min-fall over the coast region, as well as in the bay; the weather is 
t,herefore sultry and the sea smoother. The amount of aqueous vapor 
accumulates and finally gives rise to peculiar sky effects. The immedi-
ate antecedent is heavy rain-fall concentrated over a portion of the bay 
accompanied by a strong indraft, most marked from the Indian Ocean 
at the entrance of the bay. This indraft f, om the Indian Ocean gives 
rise to strong winds and heavy rains at the stations on the south and 
west coasts of Ceylon. 
2. The source of the energy is the condensation of vapor and precipi-
tation of rain; or the primary cause of cyclone formation is tlrn produc-
tion and ascent of a large quantity of Yapor, which is condensed with tlw 
liberation of its latent J,eat over the place of prouuction, instead of be-
fog carried away to some dista11t l'egion. (See J. Eliot't; report on ·the 
Madras cyclone of May, 1877, ancl similar c011clusions in his account of 
the southwest monsoon storm of 1883.) 
(2) Prediction of local storms.-The toruado is an exaggeration of t.he 
mild tJrnuder stol'~, especially in that the revolving cloud tlJat is some. 
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times seen high np at 1he base of the tlrnnder storm now reaches down 
to the earth, and the violent winds due to its up-draft cause great de-
struction. These storms occur usually in the broad currents of warm, 
moist southerly winds that prevail on the south and east sides of an area 
of low pressure or general storm center; they are in fact whirls within 
whirls, and may be expected as likely to occur when on the morning 
weather map the depression of the dew-point is reported as only a few 
degrees, and southerly winds coYer the country, blowing toward a storm 
center in tLe northwest, or lake region. 
(The preceding paragraph as written in 1883 expresses a ge11eraliza-
tion familiar to me since boyhood and in agreement with views of Espy 
and many writers; the conviction of its general truth bad led me in 
18711rnd 1872 to frequently publish in the official daily weather predic-
tions the paragraph," Conditious are favorable for severe loca,l storms." 
Au~· discussion as to the original author of this generalization would 
carry us back to the firi;;t weather charts of Leverrier 1858, Henry 1850, 
Espy 1838, Loomis 1838, and Kaemtz 1835, and Branqes 1828.) 
Tbe number of torua1loes likely to occur in any State iu any one year 
js shown approximately by the :figures in the sixth column of the fol-
l wiug taulr, as copied from Fin le.r's '' Character of Six Hundred Torna-
does," first edition, 1882 (the second edition April 1884, would not ma-
teria11y cha11ge these figures); but the relc.tive geographical distribu-
tion is ouly fairly shown by adopting some such unit, of area as 100 miles 
square or 10,000 square miles, for which unit we find the aunual average 
frequency gfren in the seventh column. The last column of this table 
should replace the misleading statement of the number of tornadoe on 
record in auy State, without considering the area of' the State or Urn 
rrnmber of years and observers involved in getting together the lists. 
Table of fr equency of tornadoes in each S tate. 
--- -----~--- --- ---
, ta te or T r ritory. 
.r\ labaorn .. .. . . .. . .. . 
.Ala. ka . .. .. .. . . . .. . . 
.Arizona . . . ... . ..... . 
Arkao1ms . . . . ...... . . 
C.11iforuia . ....... .. . . 
C'olora<lo . •• .. •. . .. •.. 
Cuuo cli ·ut . .. .. .. . 
Dakota . .. .. . . .. . ... . 
lJ1•lawar . •.... • ... . 
Di . tric:t of C'olu111hia 
Flori1la .. . ...... . . 
Ii ·org ia •.......... 
I 
\ I 
Tornadoes from 1874 to 188!, 
Finley's l'Ccorcl. iucl usive (eig h t ye,H s 
.A r ea in complete). 
urd,~oif - -1 I 
square Total Auuual 
mil~s. number :i:, r ng:th F iuley 's Ann u a l average 
of torna. o1 rc•·o,·u n mberfl. avc1·age !per 10,000 
docs (y l'ars). u pel' Sta to. eq_uar 
· I miles . 
14 •• . ••• ~~.1 ....... ~~ i. Ii 0. 2!) 5.1 51. 7 
11.-1 
5. :.! 
15. 
2 1 
4 
10. -1 I 1 
0. 5 Ii 7 2 
'::1 ...... ' .... . ' ' 
0. 0 .. . . ••••.. •.•• .•... ........• 
;,, !! 
5. 78 '.!!J 
0 •} 
l.O 
0 l 
0. J 
o. 2 
1. J 
0 . (j 
:1. u 
0. O'.! 
0. JO 
0. Ol 
0. OJ 
0 40 
o. 07 
0. 10 
o. (i'.! I 
----
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Table of fregnency of tor11acloes in each State-Continued. 
State ur Territory. 
Idal10 .............. . 
Illinois ....•...... ... 
Indiana ............ . 
Indian Territory ... . 
Iowa ...... ..... .... . 
Kansas ............. . 
Kentucky .. .. . ..... . 
Louisiana ... .... .. .. . 
Maine ............... . 
Maryland ...... . .. . . 
Massachusetts ..... . 
Michigan ........... . . 
Minnesota ....•..... 
Mississippi ......... . 
Missonri ........ ... . 
Montana~ ......... .. . 
Nebraska .•....... . . 
Nevada ............. . 
N ew Hampshire .... . 
New Jersey ..... ... . 
New Mexico ..... ... . 
N ew York .......... . 
North Carolina ..... . 
0 hio . .. · ........... ... , 
Oregon . ....•........ 
Penns_ylYania ....... . 
Rhode Island ....... . 
South Carolina ..... . 
Tennessee ....... ... . 
Texas ........... . . . . 
Utah ............ ... . 
Vermont ... . ....... . 
Virginia ............ . 
Washington . ....... . 
W es t Virginia .. .... . 
Wiseomiin ...... ... . 
,vyoming ... ........ . 
! 
! 
Area in 
units of 
10,000 
squaro 
miles. 
8. 6 
5. 5 
3. 4 
6. 9 
5. 5 
8. l 
3. 8 
4.1 
3. 5 
]. 1 
0. 8 
5. (j 
8. 4 
4. 7 
(i. 5 
14. 4 
7. 0 
11. 2 
0. 9 
0. 8 
12. 1 
4. 7 
5.1 
4, 0 
9. 5 
4. 6 
0.1 
3. 4 
4. 0 
27. 4 
8. 4 
]. 0 
6. 1 
7. 0 
2. 3 
5. 3 
9. 8 
Finley's record. 
I Tornadoes from 1874 to 1881, I 
1 inclusive (eight years I complete). 
-------1---------,-----
1 
I Annual Total Lenl!th . , Annual ave1·11ge 
n~mber of record Fmley s avera_ge 'per 10,000 
of torna· (years). numbers. per State. square 
does. · miles. 
54 
27 
31 
02 
6 
11 
3 
7 
9 
14 
21 
13 
44 
14 
33 
]8 
28 
18 
1 
17 
18 
]8 
ll 
28 
29 
1 
28 
23 
27 
6 
8 
0 
9 
27 
59 
68 
7 
1 
GO 
42 
1 
51 
49 
49 
50 
24 
26 I 
55 
11 
3 
8 
13 
21 
!) 
40 
14 
1 
3 
1 
20 
14 
21 
6. 2 
3. 0 
0. 1 
3. 2 
6. 9 
0. (j 
]. 4 
1.4 
1.0 
0. [) 
]. 6 
2. 6 
1.1 
5. 0 
0.1 
1.8 
0. 1 
0. 4 
0. 6 
0.1 
2. 5 
1.8 
2. 6 
1. 13 
0. 88 
0. 01 
0. 58 
8.85 
0.16 
0. 34. 
o. 40 
0. 91 
1.12 
0. 29 
0. 31 
o. 23 
0. 77 
0. 01 
0.24 
0. 01 
0. 44 
0. 75 
0. 01 
0. 53 
0. 35 
0. 05 
28 )7 1. 9 0. 46 
1 ......... . ................... . 
80 
52 
13 
15 
18 
1. 6 
1. 9 
2. 2 
0. 47 
0. 41 
0. 08 
2 2 0. 2 0. 20 
8 9 1. l 0. l 7 
. ..... ..... ...... ... !. ......... ...... ... . 
0. 1 
1. 4 
0.1 
G. 04 
0. 26 
0. 01 
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When we consider the narrowness and shortness of the destructive 
portion of the paths of most "tornadoe~," we see that even in Kansas 
and Iowa tlrn probability tha~ any given spot will l.)e visited by one is 
at the rate of less than 1 per cent. per eentury, or less than the chance 
of death by lightning 01· railroad accident, or other casualty. 
The e storms moYe along nearly with the prevailing grnrra1 cnrrent 
of air at the cloud level, but deflectiug somewhat as i11tlneuced b,y tl.ie 
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supply of moist air and by local topography; they die out when friction 
or dry air cuts off the moisture or when the supply wind blows <lown 
grade. They apparently owe their charactedstics to an upward draft 
of air toward the dark masses of cloud that are overhead, and within 
whieh the processes of condensation of moisture, evolution of latent 
heat, and uprising of lighter air are going on with intensity. rhe de-
tails of the mechanism of these storms are fully given by Ferrel in his 
"Meteorological Researches) part n," Washington, 1880 (and in his 
"Recent Advances," Washington, 1886). 
The relative frequency of occurrence of tornadoes in the United States 
for each month is shown by the following table, as given by Finley, who 
has however possibly included a few storms that should more properly 
have been classed as destructive thunder storms: 
Monthlg freqiwncy of ·tornadoes. 
January ...... . 
Febrnary ..... . 
March ... ..... . 
April ......... . 
May .......... . 
7 July............ 90 
21 August......... 47 
37 September...... 50 
97 October......... 15 
81 November. . . . . . 22 
June........... 112 December ... . .. 9 
(3) Special local predictions.-Beside the predictions of storms the 
next most important item is the prediction of the separate elements of 
the weather that ·affect local human industries; especially boar-frost, 
heat, wind, and rain. 
(a) .Frost.-Severe frosts occur only when the atmosphere is clear; 
they are in great part the effect of radiation of heat from the surfaces 
of plants and the earth. Their prediction depends principally upon 
the question·, how many degrees will the temperature of the surface of 
leave of plants fall by radiation; if it falls to 320 or less, then will the 
atmospheric moisture condense into fog or cloud before or after tbe 
radiating urface of the plants cools down to that freezing temperature, 
If on the evening map tllerc are entered, first, a series of relative num-
bers bowiug the prospective clearness of the sky; second, a series show-
ing the time that will elap ·e before ·unrise; then a series showing the 
probable diurnal rangeoftemperature, an estimate can be made of the fall 
ip t mp ratur for each section of the conntry before the next sunri e. 
If now tb , latt r figure, are compared with the map showing the 
d Ir , i n of the dew-point at 11 P. n-1., tho e regions will be perceived 
ov r which fo and cloud are likely to be formed; th remaining or 
·lear r ·gion, ar the only on in which dew i~ to be fear <l, and of 
th only th . ar in imminent dang r of frost at which the d w-
p in i. · h 1 w - o. 
Th pr b l , linrn, l range f t mp ratur i b t t und by ,'tudy-
ing h , · ll < 1 f, ll 1 tw<' ,n 11 P. ml 7 A. M ., a r port d duriu 0 • tll 
Ir 1 in f •w ·1 ar tation, in th 11 ighhorhood in 
u · ti 11. Th· prP. n ac ·ount of b win 1, whicll if 
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fresh or brisk, will genera11y prevent or nullify the severity of the frost. 
Areas of cold dry air frequently flow southward and spread as northers 
over large regions of the conn try, confining themselves especially to the 
low lands and river valleys. Within these areas of clear, cold, dry air, 
and especially on their advancing fronts, the process of freezing is often 
accelerated by the .combination of convection with radiation, and in 
such cases the destruction to vegetation is particularly severe; there-
fore, iu the prediction of frosts, attention must be especially directed 
to such areas. The rate at which these advance isof course greater when 
the cold air flows down a gentle incline, such as that of the Mississippi 
Valley. When such cold areas reach the Gulf of Mexjco the lowest 
stratum of air move~ more rap.idly, and after overrunning a large por-
tion of the Gulf, banks up the atmosphere on the Mexican shore, and 
causes extensive rains, which sometimes initiate cyclones, and return 
as such to the northward. This phenomenon was clearly perceived and 
verbally explained to my fellow-laborers in 1871-'72 in the Signal office; 
the parallelism between the Norther, the Bore, the Pampero, and sim-
ilar winds was also then d wel~ on ; the flow of cold air and the forma-
tion of gulf storms were even then clearly predicted. · 
(b) Rciin.-For convenience in establishing general rules for the pre-
diction of rains, they may be divided into four classes, as follows: 
(1) Merely local rains depending almost wholly upon the rapid ascent 
of small masses of over-heated moist air; these occur almost entirely 
between 9 .A.. M. and 6 P. M'., and are oftentimes simultaneous in isolated 
localities over a great extent of the country. They are liable to occur 
whenever the 7 A. M. map shows a high dew-poiut and clear or nearly 
clear weather, and when the winds are or are about to be such as will 
carry the surface air up a gentle slope; they ocenr with southerly winds 
in the Gulf States or southeast winds on the Atlantic coast; they occur 
on the latter coast rarely with winds between west and northwest, 
since such winds are carrying the air downwards toward the sea and , 
warming it by compression. 
(~) Local rains, on a larger scale, generally accompanied by light-
ning, and known as thunder storms, occurring in tlrn afternoon between 
3 and 10 o'clock, and due to the uplifting of large masses of moist air 
from the low lauds by the underflow of denser (i.e. cooler or drier) air. 
This convective process begins most easily in mountainous regions, 
where the afternoon radiation, during the declining sun, proceeds more 
rapidly thau in the low lands; iu fact the downflow of cold dry air from 
the mountains is a periodical phenomena tending to take place. regularly 
at all times of the year. The decision of the question as to whether rain 
will follow or not depends upou the balance between the mass of cooled 
air over the mountains and the adjacent moist air. The question can 
gen ra1ly he decided by considering the time of day at which the for-
mation of 11 avy cumuli begin . If~ e.g., at Washington this occurs 
later than 5 P. M. raiu is not likely, if before 3 P. M. rain is probable. 
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Such storms generally show themselves as well under way on the 3 P. M. 
map. The geographical distribution of frequency of this class of 
storms for the United States was illustrated by me in the map for Au-
gust, 1874, published in the Signal Service Monthly Weather Review 
for that month. 
The paths pursued by these thunder storms trend ~astward or north-
eastward, as in Enrope, see Mohn and Bildebrandsson. They may 
l>e classed as (1) those that attend a very low pressure, and (2) those 
that start on the advancing edge of areas of cool, dry air~ or high lmrom-
eter, and (3) those that occur within and on the rearward side of high 
areas. Quite a number of them may exist simultaneom;ly, for instance, 
along the whole eastern slope of the Appalachian range, all mo-ving in 
nearly parallel lines northeastward u11til they die out in the early morn-
ing hours, generally before they reach the .Atlantic shore, but sometimes 
extending a little ways out to sea. 
(3) Light general rains occurring between 1 and 8 A. M., and wl1ich are 
apparently caused by radiation of lJeat from a layer of moist air some 
distance above the earth. Frequently when the sky is perfectly clear 
at 11 P. M. there.prevails over a special region a general strong southerly 
current feeding a storm center to the northward, but not as yet followed 
l>y any condensation in this special region. It woul<l seem that the 
nocturnal radiation of beat from the moist and hazy sky now comes in 
powerfully to supplement the dynamic cooling, which latter process de-
pend on ascension, and therefore, of course, is less active during the 
night than during sunshine; accordingly haze and cloud form after 11 
P. M. and light general rains or snow fall in the early morning hours, 
and are reportell on the 7 A. M. map ; these are lial>le to be stopped by 
tbe ~·un's heat as soon as that is sufficient to counteract the radiation, 
but when this heat first falls on the cloud top it stimulates the convec-
tion and the precepitation. The only means of anticipating the occur-
rence of this class of rains consists in a close observance of all the ante-
cedent. phenomena in order to estimate the probable relative tempera-
ture and moi ture of the air overhead; the only observations bearing 
on thi ubject, a . hown by the 11 P. M. map, are a sli9;ht tendency to 
haz , th formation and disappearance ofloose clouds, a slight check in 
th temperature, and e pecially the reports of halos arouud the moon, 
to whi ·h, accor hng to Montiguy, it i important to add the ob, ervation 
r th ·intillation of the tar . 
CHEMISTRY FOR 1887 AND 1888. 
By F. w. CLARKE. 
GENERAL .A.ND '.I.'HEORETIO.A.L. 
Atomic U'eights; oxygen.-The composition of water and the relation 
between the atomic weights of hydrogen and oxygen have been discussed 
during the year by Cooke and Richards, Scott, Keiser, Morley, and 
Lord Rayleigh. 
Cooke and Richards adopted the following plan : Hydrogen, purifieu 
with extraordinary care, was weighed iu large glass globes which had 
previously been exhausted by- means of a Sprengel pump. It was then 
burned by passing it over heated copper oxide, and the water so formed 
was weighed. Three series of experiments, numbering sixteen in all, 
were made, and distinguished from each other by the use of hydrogen 
derived from different sources. First, hydrogen was used which had 
been evolved from zinc arid sulphuric acid; secondly, hydrogen was 
obtained by electrolysis; and in the third series the gas was derived 
from the action of potassium hydroxide upon aluminium foil. In this 
way the errors due to possible impurity in hydrogen from only one source 
were sought to be avoided. The mean results by series were as follows, 
when H=l: 
Series I, five experiments .... .. . ............ 0=15.954; ::I-: .0048 
Series II, five experiments................... 15.953; ± .0022 
Series III, six experiments ........•..••••. -.. i5.952; ± .0035 
Average ofthesixteenexperiments.. .... .... 15.953; ± .0017 
The quantity of hydrogen burned in each experiment was a little over 
0.4 gramme. The only possible impurity in it was nitrogen, which was 
looked for spectroscopically, but not found. Its absence however could 
not be certainly proved, and its effect, if present, would be to render the 
apparent atomic weight of oxygen too low; in other words, its presence 
would lead to possibly erroneous conclusions relative to "Prout's law." 
(Proc. Amer. Acad., xxrn, 149.) 
The investigations of Alexander Scott relate to the composition of 
water by \olume. It is well known that oxygen and hydrogen, as act. 
uaIJy measured at ordinary temperatnres and pressures, do not rigidly 
conform to Boyle's la,w. They vary from it in opposite directions; and 
this fact mu t be taken into account before we can deduce their relative 
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atomic weights from their relative densities. Scott, in his experiments, 
bas paid especial attention to the following points: 
(1) The preparation of purer gases. 
(2) The use of larger voiumes. 
(3) The measurement of both gases in the same vessel. 
(4) The analysis of the residue left after explosion of the J}lixed 
gases, and determination of the impurity in each experiment. 
Twenty-one experiments were made, giving as the most probable ratio 
1.994 volnmes of H to one volume of 0. Hence, if the density of O in 
terms of His 15.9627, its atomic weight becomes 16.01. (Proc. Roy. 
Soc., xur, 396. Chem. News, LVI, 173.) 
Morley)s paper (Am. Chem. Journ., x, 21) is essentially a discussion 
of Scott's work, with an outline of proposed methods for the settlement 
of the problems under consideration. 
Lord Rayleigh (Ohern. News, LVII, 73) has re-determined the density 
ratio between Hand O, and finds it to ·be 1: 15.884. The application of 
this ratio to atomic-weight discussions depends upon investigations like 
those of Scott. Rayleigh also cal1s attention to a source of error in the 
process of weighing gases, which arises from the fact that a glass globe 
when exhausted of air, i.s seusibly condensed by atmospheric pressure; 
tllat is, its capacity when empty is perceptibly less than when full. 
This error affects Regnault's density determinations. Cooke and Rich-
ards (Am. Chem. tfonrn. x, 19l) recognize tlrn importance of Rayleigh's 
ob ervation , and apply them to the correction of their own results. 
They determine the magnitude of the error produced in their own glass 
globe,, and find that it reduces their value for the atomic weight of 
oxygen from 15.953 to 15.869. · This is the lowest value yet assigned to 
that con tant. 
Keiser attempt to a. certain the composition of water directly hy 
weighing hydroo-en occlu<led in palladium, expelling it by beat, burn-
ing it over copper oxide, and weighing the water so forme<l. Three pre-
liminary experiment (Berichte, xx, 2323) gave in sum a value for oxygen 
of 15. 722. In a later pa,per he gives iu d tail his proces , together 
with hi final r , ult . T n combu tion were made, with 6.5588 grammes 
of bydrog n in all, givi1w vaiue for O rauging from 15.943 to 15.958, or, 
in urn 15.94 .:J, H bow that the hydrog u weighed was pre nmably 
pur , and that no ui ro n, , ,' occlud d with it. Hi, final figure agre s 
quit u arl. with h , rli r determination of Uooke and Richard . 
( 111. h . J urn. x, ~10.) 
Fl-uorine.-Th atomic w ight of thi · I ment, which hai::i hith rt b en 
d rmiu d by th• ·ooY r:i n f flu ricl int ulphat , , Cbri ten on 
ha: v rifi 1 b 'a n~w m th cl. \Yb n · lie donbl flu ride of ammonium 
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in mean , if H=l, N =14.01, 1=126.54, and Mn=55.0; F=18.94. (,Journ. 
Prakt. Ohern. (2), xxxv, 551.) 
Zinc.-Morse and Burton redetermine the atomie weight of zinc by 
the oxidation of the metal. P ure distilled zinc was treated with nitric 
acid, and the residue from the evaporated solution after gentle heating 
was strongly ignited in a muffle. Fifteen 3xperiments gave figures rang-
ing from Zn=65.091 to Zn=65.119, or in mean,Zn=65.106wheu 0= 15.96. 
The same method with slight differences of detail had previously been· 
used by Erdmann, and was recently criticised by Marignac, who 
claimed that oxide of zinc was dissociated at high temperatures, and 
also that it retained oxides of nitrogen. Morse and Burton show these 
objections to be groundless. (Am. Ohern. Journ., x, 311.) · 
Reyuolds and Ramsay estimatP, with many elaborate precautions, 
the amount of hydrogen evolved upon the solution of pure zinc in an · 
acid. Twenty-nine experiments were inade, of which twenty-four were 
rejected. The remaining :five when fully corrected give concordant 
values, making the atomic weight of zinc in mean, Zn=65.4787,::l::.06135. 
The weight of the hydrogen measured was computed by means of Reg-
nault's data. (Journ. Chem. Soc., December, 1887.) 
Zinc, iron, and alit,mfoum.-The equivalents of thm,e metals as roughly 
redetermined by stuqents in his laboratory have been published by J. 
Torrey, jr. In each case the metal was dissolved in an acid, and the 
11ydrogen set free was measure<l. The mean results are as follows, 
when H=l. 
Fifteen experiments ......... •. .................•.. Zn.=64,952. 
Fourteen experiments.-.................•••...... ~ .. Fe=55.777. 
Thirteen experiments ........ _ ... _ ..... _ .. _ . .... . _. Al=27.049. 
The values obtained in the individual determinations are not sharply 
concordant, and the work is chiefly interesting from the stand-point of 
the teacher. It illustrates the possibility of training students in the 
verification of important constants. (Am. Uhem. Journ., x, 73.) 
Oopper.-Richards has published two papers on the atomic weight of 
this element. When metallic copper is placed in a solution of silver 
nitrate, metallic silver is precipitated, and when the solution is ice-cold 
the reaction is sharply quantitative. In the first paper six experiments 
are given, in wllich _the silrnr was dried at 150° C. From them, if 
Ag=107.675, we can deduce the value Ou=63.437. In the second paper 
Richards states that the silver of hi s earlier series of weighing still re-
tained traces of moisture. Five additional lleterminations were there-
fore made, in which the silver before weighing wa.s heated to incipient 
redness. These gave in mean, Ou=63.450; ::l: .0006. (Proc. Amer. 
Acad., xxn, :346, and xxrn, 177.) 
Silicon.-Thorpe and Young re-determine the atomic weight of silicon 
by means of the bromide. That compound was decomposed by water, 
and after evaporation to cl ryuess the residual silica was weighed. 
Nine experiments were made, giving from Si= 28.243 to Si= 28.429; in 
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mean, Si= 28.332. M8yer and Seubert's values for O and Br. were used 
in calculating. (Journ. Chem. Soc., June, 1887.) 
Thorium.-From eigbt analyses of the snlphate, K-riiss and Nilson 
find in mean 'l'b = 231.869, when O = 15.96 and S = 31.98. (Berichte, 
xx, 1665.) 
Osmium.-Tbe atomic weight of osmium has bad peculiar interest 
from the fact that the value ordinarily assigned 1o it was out of har-
mony with the periodic law. The constant has been re-determined by 
Seubert, who analyzed after usual methods the osmichlorides of am-
monium and pota.ssium. His results may be computed in the form of 
eight ratios, which give values for Os varying from 189. 72 to 192.00. The 
mean of all is Os= 191.12; which Seubert regards as still slightly too 
high. Meyer and Senbert's figures for .Ag, K, N, aud 01 were used in 
the calculations, with H = i. (Berichte, xxr, 1839.) 
Platinurn.-Dittmar and McArthur, from experiments of a complex 
kind upon the cbloroplatinates of potassium, ammonium, and rubid-
ium, conclude that Seubert's determination, Pt= 194.8, is too low, 
· and that 195.5 is more nearly the correct value. (Trans. Roy. Soc. 
Edinburgh, XXXIII, 561.) 
Seubert replies to the foregoing paper, and maintains his own figures. 
He also calls attention to the fact that bis results bad been fully con-
firmed by Halberstadt. (Berichte, xxr, 2519.) 
Rutheniurn.-Redetermined by Joly, who gives Ru= 101.5, without 
particulars. (Com pt. Rend., cvn, 997.) 
Gold.-Kriiss determines the atomic weight of gold by means of :five 
ratios, representing the neutral chloride, .Au Cl3, and the salt K Au Br 4. 
'Ihe chloride was reduced by sulphurous acid, the gold wa weighed as 
metal, and the chloride a& silver chloride. Eight such experiments gaYe 
in mean Au= 196.622. The double hl'omide gave the following ratios: 
(J uru. ,. . ) 
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Over these two sets of determinations, which differ in mean by nearly 
0.2, some controversy has a.risen. For details, see Thorpe and Laurie 
(Bericbte, xx, 3036, and Journ. Chem. Soc., December, 1887), and Kruss, 
(Berichte, xx, 2365, and. xxr, 128) . . Meanwhile Mallet has published a 
preliminary note, without particulars, concerning a determination which 
be has made. He gets a direct ratio between gold and hydrogen, giv-
ing for gold a value somewhat higher than that obtained by Thorpe and 
Laurie. (Chem. News, No. 1452.) 
The determination of molecular weights.-Early in 1888 Victor Me,rer 
called attention to Raoult's method for ascertaining molecular weights, 
pronouncing it to be the most impo:-tant advance in that field of work 
since the aunouncemeut of Dulong and· Petit's law. The method, iu 
principle, is as follows: When any substance is dissolved, the freezing 
}>Oint of the solvent is lowered; and that depression of freezing point is 
directly related to the molecular weight of the body in solution. If we 
divicle the observed depression of fre('zing point for eacll substance ex-
amined by the weight of tbe substance dissolved in JOO grammes of 
water, we get a coefficient of depression which gives, when multiplied 
by the molecular weight, a constant quantity. The latter constant is 
imlependent of concentration, and has approximately uniform value for 
all similarly constituted bodies in _any given solvent. It is called the 
rnoleciila,r depression; and differs for different solvents; but in glacial 
acetic acid it seems to have one value for all substances. Water, acetic 
flcit.l, and benzene seen~ to be the only solvents of general applicability. 
If now it is desired to know the molecular weight of a soluble body to 
which ,apor-density methods are inappiicable, we have only to deter-
miue its coefficient of depression and compute from that tlie sought for 
value. The method, as a physical process, is not sharply accurate; but 
it is close enough to decide bet\~een the lowest empirical formula assign-
able to a substance and the various multiples thereof. Although the 
original investigation was published by Raoult iu 1883, it attracted 
little attention until Meyer's paper appeared; but since then it has 
been widely noted, and the method extensively applied. (See Meyer, 
Bericbtc, xxr, 536, arH1 Auwers, ibid., xxr, 701.) Auwers also describes 
a convenieut form of apparatus, and so too does Beckmann. (Zeit. 
Pbys. Chem., u, 638.) 
Iu illustration of the use of Raoult's method, the following researclles 
out of many may be cited: 
Ramsay, working with an acetic acid solution, finds the molecular 
weight of liquid 11itric peroxide to be V2, at a. temperature of about 
16°. Heuce its formula is N2O4, and it seems, furthermore, to undergo 
no di sociation upon dilution. (Journ. Chern. Soc., LIII, 6~1.) 
Brown and Morris, u ing aqueous solutions, get depression values for 
<lextro. e, cane sugar, maltos , lactose, and arabinose corresponding to 
·tlieir accepted molecnlar weights. For raffinose the simplest empiri-
cal formula, CrnH 32Orn. 5H2O, corresponds to the results obtained by 
Raoult' method. (Journ. Chem. Soc., Lnr, 610.) 
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Paterno and Nasini with aqueous solutions find that citraconic, mes-
ttconic, and itaconic acids have the same coefficients of depression, and 
ate therefore Btrictly isomeric. A like statement bolds of malic and 
fumaric acids, (Berichte, xx1, 2156.) 
Lou'ise and Roux, in order to detet'mine the constitution of aluminum 
r.otnpounds, investigated aluminum ethy1, propyl, and isoamyl by 
Raonlt's method, with ethylene bromide as the solvent. The results 
agree with the formulre Al2X6, in which X stands for the alcohol radicle. 
Ootnpare the diverse results obtained by other chemists with tile vapor-
density method. (Oompt. Rend., cvn, 600.) 
The depression profoced in the freezing point of benzene by various 
phenolic substances was studied by Paterno.· Phenol behaves abnor-
mally, but etbylphenol, acetylphenol, two nitrophenols, tribrompheno1, 
picric acid, paracresol, methyl salicylate, thymol, nitro-thymol, nitro-
sothymol, naphthol, and benzylphenol all gave normal results, both in 
benzene and in acetic acid. (Berichte, xx1, 3178.) 
Density of gases and vapors.~In discussing the atomic weight of oxy-
gen attention was called to Lord Rayleigh's observation that the volume 
of a glass globe when full differs from the volume of the same globe 
when empty. This observation affects all of Regnault's determinations 
of the weight of gases, aud the results of the latter have been cor-
rected by Crafts, who bad access to Regnault's original apparatus, ex-
cepting the glass globe actually used, which had lJeen destroyed. An-
other globe of the same lot, however, was available, and presumably 
identical for all practical purposes with it. The following are the spe-
cific gravities as given by Regnault ancl as corrected by Crafts, air being 
taken as unity. 
Regnault. 
N...... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 97137 
H ................................. ~.. . . . . . . . 06927 
0 ........................................... 1. 10564 
Crafts. 
. 97138 
• 06949 
1.10562 
1. 52 07 
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ten, on the strength of beville and Troost's researches, Al2 Cli:i, which 
corresponds to a density of 9.20. Accoruing to Nilson and Petterson 
the density at 4400 is 7,789; at 7o8° it js 4.802, and above that temper-
ature, from 1117G to 126oei, it is fairly constant at from 4.247 to 4.277. 
~he vn,lue 4.600 corresponds to the molecule AlOl:i, which is required 
by the trivalency of alumiuurn, as indicated by the periodic law. 
(Zeitsch. Physikal. Chem., r, 459.) 
Ou the other hand, Friedel and Ctafts, at temperatures ranging from 
218° to 4330, find a vapor density of 9.24, agreeing with Deville and 
Troost1s determination. They get no evidence of dissociation into any 
simpler molecules. (Oompt. Rend., cv1, 1764.) 
Conformable with these data LouISe and Roux, working with alu-
minum methyl and aluminum ethyl, get values correspon.ding to the 
general molecules Ab R~. For the same compounds Buckton and Od-
liug long ago found densities according with Al R3. Both compounrls, 
according to Louise and Roux, decompose tLt high temperatures, yield-
ing aluminum, hydrogen, and hydrocarbon.s. (Compare also the data 
obtained by the same authors by Raoult's method, as cited iu the pre-
ceding article. (Oompt. Rend., cvr, 73 and 602.) ~ 
Altogether the evidence seems to prove the existence of A.J° Ra mole-
cules, which split up at hjgh temperatures into two of A.l R3. 
Ferric chloride, if Fe2Cla, requires a vapor density of 11.2. If FeCl3, 
its value should be 5.6. Grunewald and V. Meyer obtain the following 
values: At 448°, 10.487; at 5180, 9.569; at 6060, 8.383; at about 750°, 
5.389 to 5.528, with evidence of dissociation; at about 1050°, 4.915 to 
5.307, and similar figures at higher temperatures. At 448° it vaporizes 
completely undeco mposed, and even then its vapor density is too fow for 
Fe2Cl5. That compound, therefore, they believe does not exist; and 
regard the lower syml>ol, FeCl3, to be the true one. At the higher tem-
peratures it splits up to some extent into FeCl2 aud free chlorine. (Be-
ricbte, xxr, 687.) ;~ 
To this investigation, as to Nilson and Petterson's on aluminum chlo-
ride, Friedel and Crafts reply. They dctermiue the vapor density of 
ferric chloride in presence of free chloriue, in order to prevent any de-
composition, aud find a figure agreeing with Fe2Cl6• Their data are 
for temperatures from 321 ° to 34~0 • (Com pt. Rend., cvn, 302. Com-
pare Biltz, Berichte, xxr, 2766.) 
Ferrous chloride, redetermined by Nilson and Petterson, at tem-
peratures varying from 1300° to 1500°, has a densit,y of 4.292 to 3.340. 
Theory for FeU12, 4.375. Earlier work by V. Meyer seems to indicate a 
more complex molecule at lower temperatures. (Journ. Chem. Soc~~ 
LIII, 827.) 
' ilson and Petterson also have determined the vapor density of 
cliromic and chromons chlorides. For the former, at 12000 to rnooo, it 
agrees clo1::;ely with the molecule OrUl:1, At ] OG5o a higher valne wa8 
fouu<l, but not at all appruxim.t,tiug to Crz~l6• The latter probably ca4 
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not exist in the gaseous state. For chromous chloride the data give a 
density considerably too high for Cr0l2 ; but the compound vaporizes 
with difficulty, an<l. the density diminishes with rise of temperatnre. 
CrOl2 is probably the true formula. (Journ. Chem. Soc., LIII, 828.) 
Gcillium.-According to Nilson and Petterson the trichloride of this 
metal has a vapor densi_ty which at 350° is 8.846, at 606° is 6.144, and 
at 1,000-1,100° is 5.185. Ga2CJ6 requires ]2.16. GaC13 requires 6.08. 
The latter value is probably correct. They also describe a dichloride 
whose vapor densit.y agrees wit~ the symbol GaO}z. (~Tourn. Ohern. 
Soc., LIII, 822.) 
Jn this case also Nilson and Petterson are partly controverted by 
Friedel and Crafts, who find the tri-chloride of gallium, as measured at 
273°, to be Ga2Cl 6• Above this temperature it begins to dissociate, per-
haps into 2 Ga0l 3• (Oompt. Rend., cvu, 306.) 
For indium, Nilson and Petterson re-examined the trichloride, and 
also describe two new compounds, a mono- and dichloride, respectively. 
The vapor uensities of the three compounds indicate molecules of lnC13, 
InC}z, and InOI. (Jonrn. Ohern. Soc., LIII, 816.) The density of the 
trichloride is also given by Biltz, who finds it concordant with InC13• 
(Berichte, xxr, 2766.) All of the foregoing data relative to the iron-
alnminnm group are well summarized by Sydney Young, who gives 
tl.iem in tabular form in Nature for December 27, 1888. His note is 
tli scnssed by Brauner in the same journal for Jauuary 31, 1889. 
The ,apor density of tellurium tetrachloride has been studied by 
Michaeli . It boils at 380°, and up to 448° it distills undecompose<l. 
E,·en at 530 it is scarcely dissociated at all, audits density indicates a 
molecule of TeUl4. Hence tellurium is at least quadrivalent. (Bericbte, 
xx, 1780.) . 
Refrigerating mixtures.-Tbe freezing mixtures containing solidified 
carbon dioxide have been carefnlly studied by Cailletet and Colardeau, 
who give the following determinations of temperature: 
o C. 
olid carbon clioxide ..•••....•......••.....•......•• - 60 
, olid carbon dioxide in vacno ..•••.................. - 76 
Solid carbon dioxide in ether ..............•......... - 77 
Sam mixture in vacuo...... .......... . . . • . . . . . . . • • . -103 
Tb following all r pre ent ordinary pressures: 
1.) 
olicl carbon dioxid in methyl chloride ..• .•. .. - 82 
olid carb u li xido in sulphur dioxide.............. - :t 
, "olid car hon clioxid in amyl acetate . . . . . . . .. . . • . . . -78 
.'oli«l ·arbon dioxide in pl.to pborus trichloridc... .. .. - 76 
.' li<l ·arbon clioxid i11 ab1:1oluto al ·ohol. .......•.. ·.. -7'2 
.'olid ca.rb n clioxicl in ethyl oe chloride....... ..... -60 
· mp und: la t nam d th carbon dioxide wa manrn ' tly 
1 th ninth oth r'. IIenc c ·mall r r,·du tion or tc•mp .ra-
t' th· original lid. (Uompt. l .. nu., cvrn, 
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Hydrates of gases.--Villard finds that when certain gases mixed with 
aqueous vapor are condensed in Cailletet's apparatus, crystalline hy-
<lrates are produced, which decompose spontaneously at the following 
temperatures: Of CH4, at 21.0 5; of C2H 6, at 12°; of C2H4 at 18.0 5; 
of O2H 2, at 14° ; of N20, at 12°. Nitrogen, hydrogen, carbonic oxide, 
nitric oxide, cyanogen, ammonia, propylene, butylene, and allylene gave 
no crystals under similar conditions. (0ompt. Rend., CVI, 1602.) 
The formation of alloys.-The claim made by Spring that Wood's alloy 
could be formed from its component metals by means of pressure has 
led Hallock to investigate the subje·ct from another point of view. One 
part cadmium, one part tin, two parts lead, and four parts bismuth, in 
fine filings, were mixed in a glass tube of about five millimeters interior 
diameter, closed at one end. The mixture was packed in the tube by 
gentle pressure witq an iron wire, and the whole was then suspended 
in a water bath and exposed to a temperature of 98° to 100°. Within 
two days the entire mass was fluid, the alloy having formed at a tem-
perature 130° below the melting point of its most fusible constituent. 
The well-known alloy of sodium and potassium, which is liquid above 
6° C., can be produced with great ease at ordinary atmospheric tem-
peratures. When freshly cut surfaces of the two metals are gently pressed 
together, liquefaction begins at the points of contact, almost instantly, 
aud spreads rapidly to completion. In short, it seems probable that all 
alloys may be · made from their components at tern peratures little, if 
any, in excess of their own melting uoints. (Zeitschr. Physikal. Chem., 
n, 379.) 
The same alloy of sodium and potassium has also been mvestigated 
tllermo-chemically by Joannis, who prepared it by the usual method of 
melting the two metals together under petroleum. The calorimetrjc 
data given by the action of water upon this alloy, led Joaunis to con-
clude that the only true compound among the sodium-potassium alloys 
is represented by the formula NaK2. 1 Aun. de Chim. Phys. (6), xn, 
358.) 
The dehydration of rnietallic hydroxides by heat.-By experiments on 
the temperature and rate of dehydration of hydrates corresponding to 
sixteen metals, Uarnelley and Walker conclude that Henry's views con-
cerning the polymerization of metallic oxides are mainly true. They 
find that when a precipitated hydrate is heated, it gradually loses water 
with the successive formation of a large number of definite hydrates, 
each of which is further decomposed on a small rise in temperature, with 
the formation of a compound containing a smaJler proportion of water. 
As tile elimination of water proceeds, the residual molecule becomes 
larger and more complex, until at last a highly complex molecule of 
anhydrous oxide is left, of which the formula is some multiple of that · 
generally received. For the oxides of silicon, titanium, and tin the coef-
ficient of polymerization must be at least ten, wl.Jilc oxide of zirconium 
must be at 1 aRt Zr21O4a, and antimouious Ol:ide at least Sb200 30 • The 
Il. lvfo;. 14~--28 
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most infusible oxides are probably those in which the highest polymeri-
zation is reached. 
The authors also connect the phenomena of dehydration with the 
periodic curve, and reach the following conclusions: 
(A.) As regards Olides belonging to the same group. In the case of 
odd members the temperature of complete dehydration diminishes as tlie 
atomic weight of the positive element increases. For even members the 
reverse is true. 
(B.) As regards oxides belonging to the same period, as from Li to 
F, or from K to Br. Here the temperature of complete dehydration 
seems to diminish from the beginning to about the middle of the period, 
and then to increase as we approach its end. To this rule there are 
only three apparent exceptions, and to the former rules there are none. 
(Journ. 0bem. Soc., LIII, 59.) 
The interaction of zinc and sulph,uric acid.-Tbe ordinary-reaction be-
tween commercial zinc and dilute sulphuric acid is familiar to everyone, 
audit is also well known that the hydrogen evolved is sometimes con-
taminated with sulphur dioxide and sulphuretted hydrogen. Taken al-
together the re-actions are somewhat complicated, varying with different 
qualities of zinc and different concentrations of acid. An interesting 
qualitative study of the problem bas been made by Muir and Adie, who 
u 'ed six rlifferent form of zinc, ranging from the commercial granu-
lated metal, through re-distilled zinc, to platinized zinc foil and zinc 
especially purified. The acid varied from H2SO4 to B2SO4, lOOH2O ap-
proximately. 
In all the re-actions hydrogen was evolved,and zinc sulphate withsome-
tim free snlphur wa the only solid product. Rulphur was liberated 
only at relatively high temperatures, and by acids not less concentrated 
than H2SO4, 2H2O, and it separation is always accompanied by evolu-
tion of ulphur dioxide a11d sulµburetted hyurogen; although the quan-
tity of the latter wa ometimes extremely small. When the specially 
purified zinc wa u eu, hardly any sulphur was set free, but with plat· 
iniz d foil it app ared iu large quantities; its formation being possibly 
dn t the mutual action of sulphuretted hJ'drogen and bot sulphuric 
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With the specially purified zinc and the same concentration of acid both 
gases are given off in quantity at 165°. The dependence of the produc-
tion of these gases upon temperature and concentration seems to indi-
cate that they are not altogether generated by any reducing action of 
nascent hydrogen upon sulphuric acid. The authors regard the inter-
action in the case of pure zinc and acid as chiefly chemical, and a.scribe 
the products evolved by less pure zincs to secondary electrolytic 
cha.nges. Doubtless the actual re-actions are more complex tllan can 
be shown by any system of equations at present. (Journ. Chem. Soc., 
LIII, 47.) . 
Absorption spectra of the rare earths.-Kriiss and Nilson, sti1dying 
the rare earths from thorite, wohlerite, cerite, fergusonite, euxenite, etc., 
have discovered vari?us anomalies in their absorption spectra which 
they ascribe to a greater elementary complexity than has commonly 
been recognized. In place of the so-called erbium, holmium, thulium, 
didymium, and samarium, they assume the existence of more than twenty 
elements, each of tbe above-named substances giving spectra which 
vary for each substance with differences of origin. For example, iu the 
earths from thorite, all the lines ascribable to holmium were seen, but 
all faintly except one. That one, which was strong, is onliuarily oneof 
the faintest. The lines which are commonly strongest were- barely vis-
ible. Of earths from fergusonite a series of fractionatious wns made, 
and in these similarly curious anomalies were noted. In certain por-
tions some lines belonging to a given element would appear, arnl otllers 
would be wanting, and thus the supposed e]eme-n t was shown to be pre 
sumably a mixture. Ifor details, with wave lengths of the lines, the 
original paper must be consulted. (Berichte, xx, 2134.) 
To the foregoing conclusions of Kruss and Nilson, Bailey objects. 
As regards the relative intensity of absorption lines, he hohls that the 
several spectra in a mixture of earths modify each other, tlrn propor-
tioned quantjty of each earth affecting the problem decidedly. A strong 
absorption band may hide a weaker one, and furthermore, differences 
of dilution with respect to any given oxide will influence its spectrum. 
Variations may also be due to the presence of reagents; as for instance, 
as nitrate solutions were studied, an excess of nitric acid. ·(Bericbte, 
xx, 2769.) 
To Bailey's objections, Kriiss and Nilson publish a rejoinder, iu which, 
with other evidence, they state that their solutions contained only neu-
tral nitrates of the earths. (Berichte, xx, 3067.) Later, Bailey replies, 
leaving the question still in doubt. (Berichte, xx, 3325.) The discus-
sion is continued in Berichte, xxr, pp. 585, 1521, ancl 2019, and fur-
thur spectral investigations by Kie-sewetter and Kruss appear in the 
same volume, p. 2310. In the latter paper the earths from keilbauite 
and gadolinite are studied with results analogous to tho~e given in the 
first of the above-cited publications. 
Elements and 1neta-elements.-In bis address as president of the Ohemi-
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cal Society, in March, 1888, Crookes discusses at some length the nature 
of tbe chemical elements, arnl considers the nature of the ma11y doubt-
ful bodies cuntaiued in tile so-called rare earths. Recoguizing tlie 
differences between the modifications of supposed elements developed 
by fractional precipitation many times repeated, he does not regard 
them as equal in rank to the broader differences which distinguish well-
characterized elementary bodies, and proposes the term '' meta-ele-
ments)' as one well adapted to indicate their peculiar nature. In gen-
eral, he proposes to substitute for the word "element," as commonly 
used, the expression '' elementary group," the meta-elements beiug the 
closely similar components. In the original evolution of the elements 
from" protyle" he couceives that there was a massing tendency of the 
primeval atoms about certain nodal points in space. A cluster of par-
ticles, so formed, is a mass of that element whose atomic weight it rep-
resents, while the outlying particles of the cluster, varying in weight 
form the average, and varying· almost imperceptibly in properties, are 
meta-elements. He further discnsses the main problem in the liglJt of 
the periodic law, and replaces the ordinary tabular expression by a 
lemrriscate spiral, along which the atomic weights of the elements are 
distributed. 
INORGANIC. 
The wa-ters of the Yellowstone Park.-In Bulletin No. 47 of the U. S. 
Geological Survey tuere is an elaborate ·111vestigatiou by Gooch and 
Whitfield upou the waters of the Yellowstone Park. Forty-three of 
these waters, mo tly representing geysers and hot springs, were thor-
oughly analyzed, and found to be of remarkable interest. All of the 
geyser water:-; are highly siliceous; all contain notable quantities of 
borates; all carry weighal>le amounts of arsenic aud of lithia. In uo 
ca e was iodine detected, and bromine was found but rarely in very 
small amouut . The main constituents, apart from the substances al-
ready named, were the u ual sulphates, carbonates, and chlorides of 
lime, mague ia, and the alkalie.s. None of the waters are markedly 
chalybeate. As r gards concentration, all are comparatively weak, 
mo ·t of th m carrying under 2 gramme, of solid contents to tlle liter, 
alH1 n n r aching 4 gramme . 
f th pring , th Devil's Ink 
1 wat 'r . It contain 3. 
rding t<;> .'t9rtenl>ek r the only ·olid 
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chlortaes of iodine are the trichloride, and two modifications, a and 
f3 of the monochloride. Tue a compound crystallizes in long, red nee-
dles, melting at 27°.2, while the /3 modification forms brownish red 
lameIJre, which fuse at 13°.9. All tltese bocl:es can exist below their 
points of fusion in liquid mixtures containing an excess of either ele-
ment, and varying in composition wit,h temperature. In the gaseous 
state only the molecule ICJ. is possiule, and it dissociates slightly at 
80°; the trichloride dissociates completely in passing from solid to gas. 
(Rec. Tra,T. Chim., vu, 152.) 
The valency of boron.-Lorenz, from a study of the oxycblorides, con-
cludes that boron is trivalent. Neither of the compounds BOCl nor 
B001 3 could be prepared; but a substance B80 11012, analogous in all 
respects to several well-known salts of trivalent antimony, was obtained. 
(Am. Chem., CCXLVII, 226.) 
The same subject is also discussed by Georgievicz from other points 
of view; but witll. the same final conclusions. He·points out as evidence 
of the trivalency of boron the isomorphism of enclase and datolite, and 
also describes a reaction _by which when iod.ine is boiled with a solution 
of borax, sod.ium iodate is formed. (.fonrn. Prakt. Chem. (2), xxxv1u, 
_118.) 
Thl preparation of boron.-The following method is proposed by S. 
G. Rawson: A mixture of 3i parts of boron trioxide and 11 parts of 
calcium fluoride is treated in a flask with strong sulphuric acid. On 
gently warming, a steady stream of boron fluoride is evolved, which is 
then passed through a glass tube on which several bulbs have been 
blown. Iu each bulb a small piece of potassium iR placed, and these 
are heated successively. Decomposition ensues with formation of po-
tassium fluoride and liberation of boron. Finally, the mass is thrown 
on a filter and washed witlt water, boron remaining bel..iinrl. Amor-
phous silicon may be easily prepared in a similar way. (Uuem. News, 
LVIII, 283.) 
According to Hampe amorpltous boron may also be prepared by the 
electrolysis of fused borax 1Jetweeu electrodes of platinum and gas 
carbon. The free boron accumulates about the negative pole, and may 
be separated. from slag by means of water -and hydrochloric acid. 
(Berichte, xxr, ref. 827.) 
The m,anufacture of aluminum.-Under the patents of Mr. H. G. Cast-
ner, of New York, the mauufadure of aluminum has been begun at 
Oldbury, near Birmingh::im, Rnghwd. The process revolves itself into 
four stages. Fir t, sodium is produced from caustic soda by redncr-ion 
by means of iron carbi<.le in steel retorts at a temperature of sooo. 
From 6 pound of caustic soda and 5 ponn<ls of carbide 1 pound of 
sodium is obtained at a cost of about 18 centR. A residual prodnct is 
crude carbonate of soda of commercial value. _Second, chlorine is pre-
pare1l by the ·w eldon process, the necessary llyl1 rochloric acid being 
supplied by the makers in return for the crude carbonate of soda above 
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mentioned. Third, by passing the chlorine over a heated mixture of 
alumina, salt, and carbon, a doul>le chloride of aluminum aud sodium is 
produced. Fourth, the aluminum is extracted. by heatiug, in appropri-
ate furnaces, 80 pounds of the aforesaid double chloride, 25 pounds of 
sodium, and 30 pounds of cryolite, the latter serving as a flux. The 
charge is maintained for two hours at a temperature of 1,000°, and 
yields about 8 pounds of aluminuin containing 11ot over 2 per cent. of 
irnpuriLies. The present cost of the metal is from $10 to $12 a pound, 
and under. this process it is estimated that the price can be reduced to 
about $1.25. (Chem. News, LVIII, 64.) 
S01ne products of the Oowle.i; electric Jitrnace.-The following observa-
tions are dne to Prof. 0. F. Mabery. 
First, as to the reduct.ion of aluminum from corundum : When that 
mineral, mixed with charcoal, is submitted to the action of an electric 
current in the furuace it fuses and reduction proceeds rapidly. The 
liberated metal, vaporized, partly condenses in the upper layer of char-
coal, while part esca11es into the air and is burned. The mixture of 
carbon and metal contaius from 10 to 50 per cent. of the latter. If sili-
con is present in the on~ it is also reduced and the silicon a1loys with the 
aluminum in variable proportions up to 10 per cent. of the former. With 
c1ay a similar reduction takes plac!3, and when the alloy obtained is 
treated with hydrochloric acid, crystalline or graphitoidal silicon is left 
bebind. The slags which are produced usually contain some metallic 
aluminum, rarely iron, and almost uo silicon. When corundum is re-
duced in presence of iron, the latter retains aluminum to a greater or 
le extent. One product, which seems available for foundr.v purposes 
and for introducing aluminum into steel, contains from 6 to 10 per cent. 
of aluminum. It resembles in appearance a hard, :fine-grained. white 
iron. 
S contlly, as to the reduction of silicon. Sand is more easily reduced 
in tllc fnrnace than corundum. It first fuses, and reduction immedi-
ately follow. yielding crysta,llized silicon. Copper mixed with the 
charge di , olv s the si licon up to 14 per cent., giving a bronze of re-
markal>le treugtb. Th product obtained when silicon is reduced in 
th ab enc of metal contains more or le s of an amorphous greenish 
sub 'tance of. vitr on lu ter, which always occurs between the unre-
duce l ·and and the fre ilicon. In composition it appear to be tbe 
bit,b rto unknown , ilicon monoxide, iO. Its specific gravity is 2.893, 
r ,om wb, hi<Tlt ,r hau quartz. (Am. Ohern. Journ., rx, 11.) 
Alum, in balcinr;-powder .-In a eri . of experiment upon baking-
p w •r · u 1 in tb nit tl tat , Pro£•, or Mallet ha reach <l the 
foll wing n ·lu ion ,' : Th gr ater part f the aluminou' powder con-
e cic1 al ium pho pbate, odium bicarbonate, and tarch. 
ff Y •r. · (lift'n n pr porti n ' of carbon dioxid , all(} tb re-
r q ir t b u: d i u tliff' rent amount . Generally ther j an ex-
f the alkalin ingredient in these powders, but ometime the re-
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verse· is true. On moistening the powders they yield small amounts of 
calcium and alumiuum iu soluble form. After bread-making the pow-
ders containing acid calcium phosphate leave most of their aluminum 
behind as phosphate, but when alum alone has been used tl.ie phosphate 
is replaced by hydroxide. In baking, the in1;erior of the loaf does not 
exceed a temperature of 100° C., at which temperature neither the 
aluminum phosphate nor the hydroxide is completely dehydrated. Both 
of these compounds in doses not much exceeding the quantities found in 
·bread produce an inhibitory effect upon indigestion, this point having 
been determined by personal experiments. That effect is probably due 
to the fact that a part of the alumina unites with the acid of the gas-
tric juice and is taken into solution, while the remainder of the hydrox-
ide or phosphate precipitates the peptic ferment in insoluble form. 
Partial precipitation of some of the organic matter of food may also be 
brought about by the aluminum compounds in question. From all the 
evidence Mallet concludes that not only alum itself, but also the resi-
dues w!Jicl1 it leaves in bread, are unwholesome. (Chem. News, LVIII, 
276, 284.) 
Aliiminum in plants.-It is commonly believed and asserted that flow-
ering plants <lo not contain aluminum as a normal constituent, although 
one or two exceptions have heeu admitted. But Yoshida, on examin-
ing carefully selected and washed seeds of the pea, bean, rice, wheat, 
barley, millet, and buckwheat, finds alumina present in the ash in every 
case. The q uautities found range from 0.053 per cent. in the ash of the 
pea, Soja hispida, up to 0.272 per cent. in the ash of millet, Panicum 
italricum. In the pea the cotyledons contain no alumina, while the ash 
of the hull or skin contains O.~t38 per cent. The figure given above re-
lates to the whole pea. (J·ourn. Chem. Soc., LI, 748.) 
Silicon in iron and steel.-Thomas Turner, after a long and laborious 
investigation, announces th~ following conclusions as to the influence 
of silicon upon the properties of iron and steel: 
Ingot iron containing silicon in all proportions up to 0.5 per cent. 
rolls well ancl <l.oes not show any signs of red-shortness; it welds per-
fectly 7itll all proportions of silicon, and, with the somewhat doubtful 
exception of the 0.5 per cent. specimen, it is not brittle wheu cold. 
With less than about 0.15 per cent. of silicon, the limit of elasticity, the 
breaking load, the extension, and the reduction of area are but little, if 
at all, affected by the proportion of silicon present. With over 0.15 per 
een.t. the limit of elasticity au<l. breaking load are increased, though the 
effect of silicon in this respect is not nearly so marked as that of car-
bon. But the ductility is distinctly reduced and rendered more irregu-
lar by the presence of much silicon. The fracture is also rendered. more 
g-rauular or crystalline, and is less regular in character. (Jot.irn. Chem. 
Soc., LIII, 824; continued from u, 129.) 
The chemical structure of the natural silicates.-Vnder this heading 
Olarke has summarized his views upon silicate structure, which vary 
• 
• 
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somewhat from those which have been hitherto generally held. After 
arguing in favor of simplicity of structure, he discusses a number of the 
common aluminous silicates, and shows that tbP- more complex of them 
are.easily represented as substitution derivatives of normal salts, alu-
minum itself being regarded as trivalent. Thus, from the normal ortho-
silicate of aluminum, xenolite, the species fibrolite, topaz, muscovite, 
paragonite, eucryptite, dumortierite, grossularitc, prehnite, and natro-
lite are simply derived, and in a way which accords well with their 
actual occurrences and alterations in nature. The paper concludes 
with the general hypothesis that all double salts are substitution deriv-
atives of normal compounds. (Am. Chem. Journ., x, 120.) 
In a la.ter number of the same journal (x, 405) E. A. Schneider shows 
that tlle differences in the behavior of silicat.es toward hydrochloric acid 
are in the same order as the differences pointed out iu Clarke's formula. 
The constitution of the clays.-By a careful study of the thermal phe-
nomena attending the dehydration of many clays, Le Chatelier arrives 
at the conclusion that they represent only five compounds, as follows: 
Halloysite .....................•......... 2 Si02Al203. 2H20. aq. 
Kaolin .................................. 2 Si02 Al20 3 . 2H20 
Allopbane..... . . . . .. . . . . . . . . . . . . . • . . . . . . Si02 Al20 -1 . aq. 
Pyrophyllite .....•....................•.. 4 Si02 Ah03 . H20 
Montmorillonite ..... . ................... 4 Si02 Al20 3 . H 20. aq . 
. Of tilese the last one is doubtful. (Zeitschr. Phys. Chem., 1, 396.) 
Hydroxychlorides of titanium.-According to Koenig an<l. Otto von <ler 
Pfor<lten, dry, gaseous hydrochloric acid does not, act upon titanium 
tetrachloride. On the other band, concentrated aqueous liydrochloric 
acid acts upon tl.le chloride, forming a series of hydroxy-deriYatiYes, 
which may be represented as foJlows: TiC1 4 ; TiCI 30H; TiCl2(UH)z; 
TiUJ(OH)J. These compounds are called by the authors chlorides of 
titauic acid, and all are olids. The rnonochloride is stable in the air; 
tlie dichloride i8 very hygroscopic; tlle trichloride somewhat so. (Be-
ricut , xxr, 1708.) 
:Titanic acid in soils.-J. ]?. McCaleb has examined fourtee11 samples 
of ·oil from central irgiuia, together with one from Alabama an<l. one 
from Nevada, finding titanic oxide present in all in percentages ranging 
from 0.33 to 5.42. Allhongh thi wide distribution of titanium was rea-
·onably t be xpect d it eem not to have been hitherto ob. rved. 
(A.m. h rn . .J urn., .,· 36.) 
Germanfom.- v ral aper upon thi interesting new metal ]Jam 
ar p r <1 wbi hid ntify it completely with the predicted. H ka ilicium ' 
f .i.I nd 1 jeff. r 11 p cifi b at of th metal, between 0° au<l. 
4 ° Til:011 11 n tind. 0.0757, which gfr , au at mic beat of 
h.' 3. ' h find n rm, l valn , for tll • vapor d n, ity of G C]4, Gel4, 
• . ( ri c t ., x r f. 1. 4.) 
\ inl l r Yer, l · mp llll(l , f g rmaninm ar c1 , cribed, notably 
cbl rofi rm, 13 • g- •rrimninm ethyl, e( 
12U:;)4, and 
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a germanium ultramarine. The double :fluorides of germanium are 
strictly analogous to those of the other elements of the same group. 
(,Tourn. Prakt. Chern. (2), xxxvr, 177.) Tue potassium germanifluo-
ride, K 2GeF6, is also studied by Nilson and Pettersson, who show its 
analogies with the silicofluoride. Crystallographic measurements by 
Paykull show it to be isomorphous with ammonium silicofluoride. (Be-
richte, xx, 1696.) In euxenite Kri.iss discovers about one-tenth of 1 per 
cent. of germanium oxide. (Berichte, xxr, 131.) 
Hydrazin.-The compound N2H 4, hydrazin or arnidogen, of which 
many derivatives ha,ve long been known, bas at ]ast been isolated by 
Curtius. When dia.zoacetic ether is treated with bot, strong potash lye 
the potassium salt of a new acid is formed. When this salt is treated 
with a mineral acid the new diazo-acid is set free, which upon digestion 
with dilute sulphuric acid deposits superb colorless crystals of hydrazin 
sulphate. The latter by warming with caustic- alkali solutions readily 
yields up free bydrazin as a colorless, perfectly stable gas having a pe-
culiar odor slightly suggestive of ammonia. It dissolves easily in water 
to a strongly alkaline solution, which acts as a powerful reducing agent, 
precipitates alumina and other like bases from their salts, and unites 
readily with acids. (Bericbte, xx, 1632.) 
The chloride of nitrogen.-This compound, which is perhaps the most 
violent explosive known, bas been recently investigated by Gatterman. 
As obtained by the action of chlorine upon sal ammoniac solution, it 
was found to be indefinite in composit.ion and to contain various admix-
tures of cbloramines. From this mixture the pure NC1 3 was prepared 
by first washing thoroughly with water in a separatory funnel and then 
saturating for half an hour with a stream of chlorine. The oil so ob-
tained was thoroughly washed, dried, and analyzed and, was found to be 
definite in composition. By careful manipulation it was prepared about 
thirty times without explosion, and its reputedly capricious explosibility 
was found to be due to the action of light. By fl.ashing upon it the light 
from burning magnesium jt exploded Yiolently. On careful heating up 
to 90° it remains nncbanged, but exploded with great force when the 
-temperature reached 95°. (Berichte, xxr, 751.) 
In a note upon the foregoing papei· Mallet calls attention to the fact 
that nitrogen iodide, which is not sensitive when wet, when dry also 
detonates by exposure to bright sunlight. (Chem. Ne~s, LVIII, 64.) 
Thiophosphoryl fluoride.-According to Thorpe and Rodger, when 
phosphorus pentasulphide is heated with lead fluoride in a leaden tube 
a gas is formed which analysis shows to be t-biophosphoryl tluoriue, 
PSF3. It is also produced by several other re-actions, and is a trans-
parent, colorless, Iiquefiable gas. In coutact with air it spontaneously 
ignites, burning at a jet with a pale yellowish-green flame tipped with 
blue. It dissolves in water, to some extent in ether, not at all in alco-
hol or benzene. It bas no action ou mercury. (Jour. Chem. Soc., LIII, 
766,) 
I ..J 
442 HECORD 0-F SCIENCE POR 1887 AND 1888. 
Amorphous C'1ntfowny.-Tl..lis modification of antimony, diseovered by 
Gore, is prepared by Herard l>y lrnatiug autimouy to dull redness in a 
current of nitrogen. The grayish vapors condense at the cool end of 
the tube in which the operation is performed, to an amorphous powder. 
Its specific gravity is 6.22 and it melts at 614°, whi1e ordinary crystal-
line antimony fuses at 440° and bas a density of G.73. (Compt. Rend., 
CVII, 4-20.) 
Decomposition of antimony sulphide by icatcr.-Elbers finds that when 
antimonious sulphide is boiled with water it is slowly decomposed wit~ 
evolution of sulplmrettecl hydrogen. In this way 0.05 gramme of sul-
phide was converted into oxide in fourteen hours, giving a liquid of 
faintly alkaline re-a,ction. (Jour. Cliem. Soc., LVI, 108, from Obem. 
Zeitung, xn, 355.) 
Hydrochlorates of chlorides.-Three of these hitherto doubtful salts, 
well crystallized, are uescribed hy Engel. They are (Sb013)z. HOL 2H2O; 
SbC15. 5HCI. 11 H2O; (BiO1 3)2. HCI. 3H2O. A similar copper salt, CnCI2, 
2HCI. 5H2O, also crystallized, is described by Sal>atier. (Compt. Rend., 
cvr, 1724 and 1796.) 'l'be fluohydrates of potassium fluoride, KF.2RF 
and KF.3HF, lately discovered by Moissan, may be analogous in con-
stitution. (Compt. Rend., cvr, 547.) 
Penta,thionic and hexathionic acids.-When snlphuretted hydrogen is 
pas e<l into an aqueous solution of sulphurous acid a milky liquid is 
formed in which an acid called pentatbionic acid is commonly believed 
to exist. Its existence, however, having l>een called in question by 
Spring, the question bas been re-investigated by Debus with affirma-
tive results. Accol'ding to Spring the pentathionic acid is merely a 
physical olution of sulphur in tetratbionic acid, and the pentathionates 
are mixtures of tetrathionates with free sulphur. 
The original liquid from which pentathionic acid is obtained i known 
a Wackenroder' olution, and is a highly complex ancl unstable mix-
ture. It properties were thoroughly studied by Debus, who explains 
the anomalies which have troubled Spring and others, and who di -
cov rs iu it, be icle,' tetra- arn1 peuta,thionic acids, still a new compou11d, 
h xathionic acid, H 2 60 6 . He outainecl well-cry tallizecl and definite 
p ntatbionate of pota . . ium and coppC'r, and al. o the potassium alt of 
11 xatbionic acid, ,' ta hli hin o· the exi,t nc of both acids be,yond al\ 
rea on bl qn , tion. TI a];o found in the Wackenrocler solution ratu r 
lar , quantiti 8 of fr , ulphur in an w colloidal moclificatiou, , oluble 
in , at r. (Journ. lwm. 'oc. Lir, 27 .) 
A new, ulplwr acirl.-Villi '1\' , ~ tutl;,;,ing t11 action of ulpbur dioxid 
up n · clium thio,' nl1 hat' fi1l(l that wh n the gaR i.· pa, ed into a,u i · -
1 luti n f th, lntt •r ·a] tan w ulphur acid i generated. If tll 
n, aft r ·atmati011 h allowed to t:rncl for a f'. w day and tll n 
ra 1 in Yac-no ,. r ulplrnrfo acid, ·ry ta] of tl1 odium alt, 
az • a are taiu d. It cry talliz from water with 2B2O. Fr m 
the fir t mother liquor on further evaporation sodium tritllionate crya-
CHEmSTRY. 443 
tallizes ont. For the uew acid the name disu1phopersulplrnric is pro-
posed. (Compt. Rend ., cv1, 851 and 1354.) 
Tellurium.-According to Berthelot and Fabre the transformation of 
amorphous tellurium into the crystalline variety is attended by an ab-
sorption of heat. In th is particular it is the opposite of selenium. 
Faure finds tbr~t in its different modifications tellurium has sensibly 
the same specific heat. Telluride of magnesium is easily prepared "by 
heating magnesium in dry hydrogen, aud passing over it an excess of 
t ellurium vapor. It is a white, flaky substance, which, treated with 
acidulated water, yields telluretted hydrogen, and the latter gas is so 
unstable as to decompose immediately in contact with moist air. Its 
beat of formation is negative. A number of metallic tellurides were 
prepared and studied by Fabre thermo-chemically. Tlleir beats of 
formation were all positive, but Jess than in the case of the correspond-
h1g se1cnides. (Ann. Cb1m. Pby1,. (6), xiv, 93, 110.) 
Solution of iron in caustic soda.-When a strong current of air is 
fo1 ced iuto a bot, concentrated solution of caustic soda contained in an 
iron vessel, or in which finely divided ferric hydroxide is suspencle<l, 
noticeable quc1ntities of iron are dissolved without coloration. At 
ordbiury temperature8 the liqui<l. remains clear and colorless for sev-
eral days, but ultimately becomes turbid and discolored, depositing for-
ric hydroxide. This color or turbidity disappears upou beating. Zir-
uite, wlio describes the phenomenon, attributes it to the possible for-
mation of a sodium perferrate, NaFe04. (Journ. Cliern. Soc., LVI, 105; 
from Chem. Zeitung, XII, 355.) 
Luteocobalt permanganate.-This salt, with several of its derivatives 
intermediate between it au<l. the chloride or bromide of luteocobalt, is 
remarkable for being violently explosive, both upon beating and by 
percussion . It forms many highly crystalline double salts of consider-
able stability. ('l'. Klobb, Arm. Chim. Pbys. (6), XII, 5.) 
Electrolytic precipitation of copper.-According to Soret, dilute solu-
tions of coppei·, except with very weak currents, yield a spongy precipi-
tate of metal. The nature of tbe deposit depends not only on the in-
tensity of the electric current and ou the concentration of the solution, 
but also on the proportion of free acid which may be present. The 
electrolytic copper always contains hydrogen, it~ amount depending 
upon tlJe te!Jlpnature of the solution and its acidity. That hydrogen 
is simply occluded, not combined; and it sometimes contains traces of 
carbo11ic anhydride all(l carbonjc oxide. (Oompt. Rend., cvn, 733.) 
New platinum bases.-Dr. II . Alexander describes a number of com-
poundH, analogous to ilw p1ato8amines, in which bydroxylamine replaces 
ammonia. The pJa~odioxami11e, of which the chloride, Pt012.4NH30, 
corre pond to tb ch 1oride of Reiset's base, forms a large series of selts, 
in which alkalies precipitate au insoluble hydroxide, Pt(OfI)z.4NH30. 
In this reaction the bydroxylamine base differs from all .the other plati-
num bases so far known. (Ann. Chem., OOXLVI, 239.) 
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By Blomstrand a remarkable series of platinum bases containiug 
organic radicles and sulphur are described. In one memoir he dis-
cu ses the sulpbin bases of methyl and etbyl, and in a second paper, 
jointly with Rndelius and Londa.bl, the propyl, isopropyl, butyl, iso-
butyl, and benzyl bases are considered. The platoethylsulphin chloride, 
Pt=(S(.O2H5)20l)z, may be cited as a representative of tbese new com-
pounds. (Journ. Prakt. Chem. (2), xxxvnr, 345 and 497.) 
Influence of impurities upon gold.-Roberts-Austen, of the British mint, 
i1westigating the influence of small impuriti~s upon gold, attempts to 
correlate his observations with the periodic law. Those metals whose 
atomic volumes exceed that of gold, when alloyed with the latter ele-
ment, diminish its tenacit,y. Silver, having nearly the same atomic 
volume as gold, hardly affects its toughness at all. So far as the ex-
periments go, the toughness of gold is not lessened by any element 
wbich stands below it in Me_yer's curve, while all the elements above 
gold in the curve telld to make it brittle. (Bericlite, xxr, ref. 508.) 
Salts of gold.-In the periodic system gold may be placed with almost 
equal propriety eitber in line with the alkaline metals or in column 
with the iron and platinum groups. Cbemically, its relations suggest 
tbe :first-named grouping; physically, his nearer platinum. In a for-
mer paper Kri.i.s~ has sliown that aurous oxide, like the alkalies, is com-
pletely s9luble in water, and now Hoffmann and Kriiss :find a like state-
ment to bold good of aurous sulphide, which, when freshly prepared, 
di solves easily to a clear browu solution, from which it is precipitated 
by hydrochloric acid and various salts. The trisulphide, Au2S3 appears 
not to exist, in spite of the common belief in its favor, but a sulphide, 
Au2 2, i ea ily obtainable. The so-called trisulphide of chemical liter-
ature i a mixture of tllis auro-auric salt with free sulphur. (Berichte, 
xx, 2369 and 2704.) 
In experiment upon the halogen compounds of gold K1ii.ss and 
Schmidt conclude that Thomsen's auro-auric Ralts, Au2U1 4 and Au2Br4, 
<l not exi t. WlJeu chlorine or bromine acts directly npou gold tile 
normal auric compound i ' procluced. (Bericllte, xx, 2634.) 
ORGA.NIO. 
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mal origin is now furnished by the researches of C, Eugler, who studied 
the distillation of fish oil under favorable conditions. In a large appa-
ratus made for manufacturing purposes he distilled 492 kilogrammes of 
menhaden oil~ at a temperature of 350° to 400°, and under a pressure 
of two atmospheres. Combustible gases were given off, and a liquid 
<listillate was obtained in two layers; the upper watery, the lower oily~ 
fa character. The latter amounted to 299 kilogrammes, was brownish, 
and had a stroug green fluorescence. In brief, it resembled crude 
petroleum ; and on fractional distillation it yielded pentane, hexam~, 
heptane, octane, and nonane, all of the normal series, together with 
some secondary hydrocarbons. It was essentially an artificial petro-
leum. 
As fish oil is mainly a mixture of triolein, tristearin, etc., Engler made 
further experiments upon a similar distillation of these compounds, 
although on a very much smaller scale, and obtained confirmatory re-
sults. The fact that petroleum contains no free carbon, which is cited 
as evidence against its organic origin, he disposes of by showing that 
if all the oxygen in the glycerides of fatty oils should com binP, with 
part of their hyurogen to form water, the residue would still contain 87 
per cent. carbon and 13 per cent. hydrogen, which is almost exactly the 
average composition of natural petroleum. (Berichte, xxr, 1816.) 
JJf.etallocyanides of ethyl.-The ferrocyanide, (C2H5 ) 4 FeOy6, is de-
scribed by Freun<J, who prepared it by acting upon silver ferrocyanide 
with ethyl iodide. Recrystallized from chloroform it forms large rhom-
bic crystals. Freund also makes some observations on vori. Than's 
alleged platinocyanide of ethyl. ( Berichte, xxr, 931 and 937.) 
Oxymethylene midfornialdehyde.-Tol1ens and Mayer, attempting to <le-
termi11e the molecular weight of ox_ymethylene by Raoult's method, tiuu 
that upou solution iu water it is converted into formaldehyde. The 
latter, in dilute solntiou, did not undergo polymerization, even after six 
months' standing, nor was it expelled upon heating; this fact befog ex-
plained by its transformation, iu concentrated solution, in to a polyml.:'r 
(UH20)z. Upon stancliug, this di- or paraformaldehyde quickly disso-
ciates at ordinary temperature into for1;0aldebyde. The oxymethylene, 
which is with difficulty soluble, is probably metaformaldehyde (0H2O)3. 
(Bericbte, xxr, 1566 an<l 3503.) 
Diacetyl.-By acting upon nitrosomethylacetone with a solution of 
sodium l>isulphite, H. v. P ecbmann has prepared a compound wliich 
appears to be diacetyl, CH3.C0.C0.CH3• It is a volatile liquid boil-
iug at 87° to 88°, having a yellowish-green color, and an odor like crude 
acetone. lts vapor resembles chlorine in t.int. Homologues of nitro-
somethylacetone, similarly treated, yield homologues of diacetyl. (Be-
richte, xx, 3162.) 
In a. later paper Pecluuann and Otte describe acetyl-butyryl, acetyl-
i, obutyryl, acetyl-i ontleryl, acetyl -isocaproyl, and acetyl-crotonyl. 
(Beri hte, XXI, 2140.) 
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The fatty acids of the drying oils.-N orton and Richardson, in an 
investigation of linoleic acid prepared from linseed oil, have come to the 
conclusion that it is a mixture. About three-fourths of the original 
sample proved to be volatile, distilling under reduced pressure at 290° 
C. Ricinoleic acid exhibits a similar volatility, the non-volatile resi-
due amounting to about one-fourth of the sample, and solidifying upon 
cooling. The volatile parts of the two acids appear to be identical, and 
to agree with the formula 0 20H 3c.0 2 • Further investigation is prom-
ised. (Am. Chem. J ourn., x, 59 ) 
Tests for fats and oils.-Tbis subject has been elaborately studied by 
Prof. H. W. Wiley, iu the laboratory of tlrn United States Department 
of Agriculture. On account of the increase in the use of cotton-seed oil 
as an adulterant of other oils, and in the manufacture of imitation lard 
and butter, be has paid special attention to its detectiou, and finds that 
Becbi's test for it is the most trustworthy. That test is based upon the 
fact tbat of all the fatty oils, cotton-seed oil alone is able to reduce salts of 
silver. First, a solution of silver nitrate in water is prepared, to which 
a large proportion of alcohol and ether is added. Secondly, a mixture 
of amyl alcohol and rapeseed oil is provided. On adding to a suspected 
oil, first the silver solution and then the amyl alcohol preparation, and 
heating upon the water bath, the cotton-seed oil is readily detected. If 
it is present a color varying from brownish to black is developed, in con-
sequence of the deposition of metallic silver. 
With the aid of Abbe's refractometer, he has also 8tndied the refrac-
tive indices of many fats and oils, finding such wide differences between 
them as to justify the use of the instrument in the discovery of adultera-
tions or the identification of samples. (Journ. Anal. Chem., rr, 275 aud 
277.) 
CHEMISTRY. - 447 
in the petroleum ether extract from Cascara amarga and Phlox Caro-
lina, have discovered a solid, crystalline hydrocarbon, melting at 196°. 
In composition it is represented by the formula C11H 18, or some multiple 
thereof. (Berichte; xxr, 2598.) 
The synthesis of closed carbon chains.-During 1887 and 1888, W. H. 
Perkin, jr., bas published a number of papers extending bis earlier 
researches upon compounds containing closed carbon chains. In some 
of these papers be appears in joint authorship with other investi-
gators. 
By acting upon ethyl malonate in presence of sodium with trimetby-
lene bromide a number of tetramethylene derivatives were formed, but 
the hydrocarbon itself could not be prepared. In the same reaction 
some pentamethylene derivatives were also produced. By other pro-
cesses compounds involving hexa- and hepta-methylene were obtained. 
Some work was also done on trimethylene derivatives, and also on the 
synthesis of aromatic compounds having closed carbon chains. (See 
Perkin, J ourn. Chem. Soc., Lr, pp. 1, 240, 702, 849,.and LIII, 1 ; Colman 
and Perkin, ibid., LI, 228, and LIII, 185; Freer and Perkin, ibid., LI, 820, 
and LIII, 202, 215.) The aromatic compounds were also studied by 
Kipping, ibid., LIII, 21. None of these papers are suited for detailed 
abstraction. 
A new general method of synthesis for aromatic cmnpounds.-Friedel 
and Crafts, continuing their researches upon the re-actions of aromatic 
hydrocarbons in presence of aluminum chloride, find that the latter 
re-agent causes benzene and its homologues to take up readily various 
elements, radicles, and acid anhydrides. Thus, when dry oxygen is 
passed into a mixture of benzene wjth aluminum chloride, it is slowly 
absorbed; and upon treating the mass with water phenol is formed. 
Toluene, . similarly treated, yields cresol. The benzene and chloride 
mixture easily takes up powdered sulphur, with evolution of hydro-
chloric and sulpbydric acids, aud afterwards, with water, gives phe-
nyl mercaptan, phenyl sulphide, and diphenylene disulphide. With 
carbonic anhydride the same fundamental mixture yields benzoic acid, 
with sulplmr dioxide it gives benzylsulplmrous acid, and so on through 
a long list of similar reactions. In every cas(', however, treatment with 
water is necessary to complete the re-action. 
In all these syntheses, according to tbB authors, the first step appears 
to be the formation of a peculiar organo-metallic compound, as follows: 
This compound, 06 H5. Al~ 015, being formed, it is readily acted upon by 
various agents, as, for example, by the paraffin chloridfs, in which case 
hydrocarbon derivatives are produced with regeneration of aluminum 
chloride, thus: 
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This order of syntheses is discussed in previous papers. In the present 
essay the reactions a.re but little more complex. In the first case, in 
which oxygen is taken up to form phenol, the equations are as follows: 
an oxygenated compound being formed which, upon treatment with 
water, is destroyed and phenol is generated. 
OaH5.0.Al2Cl5+H20=06H50H+AlzCl5(0H). 
The definite addition compounds of aromatic hydrocarbons and alumi-
num chlorides which were some time ago described by Gustavson, Frie-
del a·nd Crafts were unable to prepare. Instead they obtained variable 
mixtures. They describe, however, a definite aluminum-phenyl, which 
serves as a starting point for still other syntheses. ( Ann. Chim. Phys. 
(6), XIV, 433.) 
The application of aluminum chloride to organic syntheses in the 
fatty series has also bee1,1 studied by Combes (ibid., xn, 199), with ref-
erence to diphenyl by Adam (ibid., xv, 224), and in connection with 
naphthalene derivatives by Roux (ibid., xu, 289). 
Inosite.-This substance, isomeric with glucose, has been elaborately 
studied by Maquenne. With acids it yields ethers which prove it to 
be a hexatomic alcohol, while with reducing and oxydizing agents it 
gives derivatives belonging in the aromatic series. Its constitution, 
therefore, seems to be ''hexagonal" like that of benzene; but the evi-
dence leach! Maquenne to suppose that it contains no double bonds and 
is to be regarded rather as a derivative of hexamethylene. As existing 
in plants it is perhaps an intermediary betweeu the fatty and the aro-
matic compounds, ·and one of the sources from which the natural ben-
zene <lerivatives originate. (Am. Chim. Phys. (6), xn, 80.) 
Perseite.-Maqueune: iu a new research upon this carbohydrate, finds 
by Raoult method that its molecular weight is represented by the 
formnla ,Jli.10 6. It act a a bexatornic alcohol, and its hexacetate, 
hexnitrate, etc., are de cribed. (Compt. Rend., cvr, 1235.) 
In a lat r paper Maqu une revi ·es his former conclu ·ions, and how 
that }) r ·eit i' r ally a h ptavalent alcobol of formula C7 H160 7• Ou 
tr atm nt with b iliu hy<lriodic acid it yields lleptine, 0 7H 1z. (Uompt. 
en 1. ·vn, 5 .) 
(}ramin ·n and phlein.-Two n w carbohydrate , i omeric with iunli_n, 
ar riv 11 b. < ov nam , y i k traml and Joi.Jan ou. Tb fir ·ti,· de-
riY l from th rhiz m , f Tri etwn alpestre;. the ·econd from Phleitrn 
11r ten,·e. (B ri ·ht , XXI 5 4:.) 
ad ' rin.- Thi ,· , . •, cl ,.rivP<l from putr faction, ha be n id ntiti d 
by La<1 nlmrg a. p 1 11tam •th,Yl •n diamiu . Both cada ~l'in an<l tl1e 
·n b ,ti· · mpc 111J1l form th ·am d ubl ,alt with mercuri •hlori<le. 
( , ·1i ~h •, ~·. ~~17.) 
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Putrescin.-This compound, analogous to cadaverin, has been identi-
fied with tetrametl.J.ylenediamine by U drauzky and Bawmann. (Berichte, 
xxr, 2938.) 
Identity of the naphtenes with the a,r01natic hexhydrides.-In 1883 l\far-
kownikoff and Ogloblin obtained from Caucasian petroleum a series of 
hydrocarbons isomeric with the aromatic hexhydrides, to which -they 
gave the name of uaphtenes. Konovaloff, studying the hexhydro-
pseu<locumene, which he· prepare<l synthetically from pseudocumene, 
finds it to be in all respects identical with nononapbtene, and concludes 
that the supposed naphtenes, as an independent series of hydrocar-
boos, do not exist. (Berichte, xx, ref. 570.) 
Action of pyridine on metallic salts.-The observations of Jorgensen 
upon metallic pyridine compounds have been extended to a number of 
new cases by Lang. When pyridine in excess is added to a solution of 
zinc chloride, a voluminous whit,~ precipitate is formed. This dissolves 
in boiling water with which pyridine has been mixed and crystallizes 
out in long silky needles having the composition Zn0l2 • 205H5N. It is 
recrystallable from boiling alcohol, but water decomposes it into free 
pyridine and a basic chloride. · 
From an alcoholic solution of copper chloride pyridine precipitates 
magnificent bluish-green needles of Cu0}z.205H 5N. With copper sul-
phate dissolved in water, pyridine produces a heavy, light green· pre~ 
cipitate, which dissolves in excess of the I_'eagent. From the latter so-
lution alcohol throws down the compound OuS04.05H5N.3H20, which. 
is essentially the normal sulphate with two of its water molecules 
replaced by one of the organic base. Cuprous chloride treated with 
pyridine in absence of air reacts so strongly that the mixture becomes 
boiling hot. Upon cooling the solution, crystals of Cu20l2.405H5N are 
deposited. ·with great excess of pyridine., six molecules are taken up, 
forming the salt Cu2Cl2.6CsHsN in long, greenish-yellow needles. 
With an alcoholic solution of cadmium chloride, pyridine precipi-
tates the salt CdC12,20sH5N. A similar salt, highly crystallized, is 
also formed by cadmium iodide. With mercuric chloride a compound 
Hg012,C5H5N is produced. Anhydrous cadmium chloride absorbs three 
molecules of pyridine with evolution of heat. Other salts of coualt 
chloride, ferrous sulphate, and nickel sulphate with pyridine were also 
prepared. 
(Berichte, xxr, 1678.) 
Pyridin and piperidin.-In a paper of nearly a hundred pages, Lad-
en burg presents the collected results of recent investi~ations made 
partly by himself and partly by students under his direction, concern-
ing the preparation and properties of the pyridin, and piperidin bases. 
Tile compounds were partly synthetic, and in part derived from tar 
oil, an<l embrace pyridin, three metbylpyridins, two ethylpyridins, 
isopropylpyridin, two <limethylpyridins, three methylethylpyridins, di-
. ethylpyridin, and the corresponding members of the piperidin series. 
H. Mis. 142--29 
/ 
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(Ann. Chem., CCXLVII, 1.) Some higher homologues of the same series, 
synthetically prepared, are also described by Jaeckle. (Ibid., CCXLVI, 
32.) 
A new base from tea.-Under the name theophylline, A. Kossel de-
scribes a new alkaloid which occurs with caffeine, but in very small quan-
tities, in tea.. Its formula, C7H 8N 4O2 , makes it isomeric with tbeobro-
mine and paraxanthine; from which bases, however, it distinctly differs. 
Unlike theobromine, it crystallizes with one molecule of water, and in 
crystalline form it is unlike either of its isomers; It melts at 264°, 
while paraxanthine melts at above 280°, a~d theobromine sublimes 
without fusion at 290°. Its salts crystallize well. As it is convertible 
into caffeine by rnethylization, it is doubtless a dimetbylxanthine, but 
the position of its methyl groups is not yet determined. (Berichte, xxr, 
2164.) 
Borne h01nologues of cocaine.-Starting from.cocaine as methyl-benzoy l-
ecgonine, F. G. Novy has prepared the corresponding ethyl, propyl, 
and isobutyl compounds, of which the first had already been described 
by Merck. In each case benzoyl-ecgonine was heated in a sealed tube 
with the proper alkyl ioll.ide and the corresponding alcohol. The new 
alkaloids and their salts crystallize easily, and all possess like cocaine 
strong amesthetic properties. (Am. Chem. Jour.n., x, 145.) 
Isatropyl cocaine.-Tbis alkaloid, diRcovered by Liebermann, was ob-
tained as a bye-product in the extraction of cocaine from coca leaves. 
It is amorphous, forms amorphous salLs, and has the composition rep-
resentecl by the formula C19H 23NO4• Upon prolonged treatment with 
hydrochloric acid i,t is easily split up into methyl alcohol, ecgonine, and 
two i omeric isatropic acids, C!,H8O2• In constitution it is probably a 
cocaine, in which the beuzoic ra<licle is replaced by one from isatropic 
acid. Physiologically, the new alkaloid is highly pousonous, differing 
from cocaine and atropine, and acting mainly on the heart. (Berichte, 
xxr, 2342.) 
The allcaloicls of areca niit.-From the areca or betel nnL Jahns bas 
obtainell two new alkaloids. '.rim first, arecoline, C8H13NO:l, is a color-
le s, oily liquid of strong alkaline reaction, which boils at about 220°. 
It alt are ea ·ily soluble, and mo ·tly crystallizable. It appear to ·be 
the pby iologically active principle of' the nut, and to be near pelletier-
in~ in it prop r ie . The econd alkaloid, arecaine, C7H 11N02.H2O, 
form olorl s , ea ily olnble crystal , whose olution reacts neutral. 
lo e it wat r at 100°, melt, at 213°, aud chars upon stronger heat-
ing. hy ·i 1 gically it i.· inactive. Probauly it is related to betaine. 
( ri lite, · 1, 4 . ) 
trip ·ne a,nd hyo ·ymnin .-Laden bur,,., iuve -tigatiug tlte i omeri m 
of th , w , 11 al i c nclude tll it is ' plly ical ' iu character, 
tll ' r •fat l t each oth r lik tartaric ancl ra emic acid , 
iu ·ti\. c mponnd ptically. Th, actual tra,n for-
the o her i · · ·t to be accompli heel, tl10 ·upp ed 
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change heretofore having been deceptive., on account of impurities in 
the atropine examined. (Berichte1 xxr, 3065.) 
Coloring matter from Drosera Whittakeri.-From the tubers of this 
South Australian plant Rennie has isolated a magnificent red coloring 
. matter which dyes silk brilliantly. It crystallizes easily from solution 
in hot alcohol or glacial acetic acid, and has the formula 0 11H 80 5• From 
experiments upon the oxidation and reduction of the compouud, Ren-
nie infers that it may be a trihydroxy-methylnaphthaquinone. (Jour. 
Chem. Soc., Lr, 371.) 
The supposed identity of rutin and quercitrin.-These two tinctorial 
substancBs approximate to each other so nearly in properties and com-
position, that the question of their identity or distinctness has not 
hitherto been settle(l. By the action .of strong acids both are decom-
posed into quercetin aud isodulcite, they dye similar colors, and have 
many properties in common. Scbunck now poiuts out a number of 
differences in physical clrnracteristics and reactions, and by careful 
analyses shows that whereas qnercitrin contains two molecules of iso-
dulcite to one of quercetin, rutin has three of isodulcite to one of 
quercetin. The differences and :similarities are thus easily explained. 
(Jour. Chem. Soc., LIII, 262.) 
The jliwrides of the parciffin radfoles.-Several of these compounds 
have been prepil,red and described by Moissau, partly in co-operation 
with Melsans. They are pro<luced by acting on silver fluoride with the 
paraffin iodides, and up to isobutj,I fluoride tlley are gaseous at ordi-
nary temperatures. Methyl fluoride is a colorless gas of extreme sta-
bility, which is saponifiable only with difficulty. It can be liquefied in 
Cailletet's · apparatus. The ethy 1 compound liquefies at -48, under 
normal pressure, and isobutyl fluoride becom~s liquid at + 160. The 
gases are combustible, and. lmru with a blue flame. (Compt. Rend., cvu, 
260, 992, 1155.) 
The action of jiitoride of silicon upon organic bases.-By acting upon 
aniline, orthotolui<line, paratoluidine, dipllenylamine, qimethylaniline, 
and chinoliue with silicon fluoride, Corney aud Jackson !Jave prepare<l 
a series of compounds which they designate silicotetrafluorides. In 
these compounds the nitrogen appears to be quinquivalent, one of its 
bonds being satisfied l>y fluorine and another by silicon. ( Am. Chem. 
Jour., x , 165.) 
Other organic fluorine compounds, substitution derivative8 of the 
aromatic series, are descriued by Wallach and Hensler. Among them 
are difluobenzene, parafluoanilin, flnouitrobenzeue, parafluophenol, fluo-
pseudocumene, fluodiphenyl, etc. ( Anu. d. Chem., ccxun, 219.) 
Organo-rnetall-ic cornpounds.-Tlle question as to the valency of bismuth 
is ettled by tlie researches of Michaelis and Polis on bismuth triphenyl. 
Thi compound unites directly with two atoms of chlorine or bromine, 
to form halogen salts iu wllicll tue rnetal is definitely peutavalent. (Be-
richte, xx, 54.) 
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On the other hand Marquardt has studied the trimethyl, triethyl, tri-
isobutyl, and triisoamyl compounds of bismuth. These only form salts 
by replacement of the alkyl radicle, which are compounds of the di- aud 
monoalkyl compouuds, the bismuth remaining triad throughout. (Be-
riGhte, xx, 1516, and xxr, 2035.). 
The tetraphenyl and tetratolyl lead compounds have also been studied 
by Polis. The derivatives of lead tetraphenyl are salts of the diphenyl 
compound, being formed by replacement and not by addition. (Be-
ricb te, xx, 717 and 3331.) 
By Marquardt and Michaelis we have a research upon tellurethyl. 
When zinc ethyl acts on tellurium tetrachloride, the monochloride of 
tellurium triethyl is formed. Tellurium tetrethyl probably does not 
exist. Tellurium diethyl is also described. (Berichte, xxr, 2042.) 
By Michaelis and Weitz trianisylarsine and its componncts and also 
triphenetylarsine are described. In these bodies the arsenic remains 
trivalent throughout. (Bericbte, xx, 48.) 
A silico-organic compound of a new type.-When ·silicon tetrabromide 
or tetrachloride is added to an excess of aniline diluted with tllree or 
four volumes of benzene, silicotetraphenylamide is produced. By dis-
tilling off the excess of benzene 011 a water bath, and crystallizing the 
residue from solution in _warm carbon disulphide, magnificent colorless 
prisms of the new compound are obtained. According to the dis-
coverer, Prof. J. Emerson Reynolds, tts formula is Si(NHUGH:;)4, and 
it Aeems to be the first well-defined compound in wllich silicon is in di-
rect and exclusive union with amidic nitrogen. About 50 grammes of it 
were shown at the meeting of the British Association at Bath. (Ohern. 
News, L VIII, 272.) 
The action of micro-organisms 1,pon nitric acid.-Upon cultivating 
thirty-two species of micro-organisms in sterilized solutions containing 
nitrate , Percy Frankland found a great clifference in their power of re-
ducing nitric to nitrous acid. Sixteen or seventeen of the species pro-
duced the reduction more or less completely, while the remaining fifteen 
or sixt en were quite destitute of the power. lu no case did the rednc-
iug action lead to the formation of any not~worthy amount of ammonia. 
With two of the more pow rful organism the quality of nitrate reduced 
t nitrite in n, given time wa found to u.epend on the proportion of or-
ganic matt r-p'~ptone anu. ugar-pre nt in the olution; the peptone 
x rting far more influence than the ugar. None of tlie organisms ex-
amin 1 w r capa le of oxidizing arnmoniacal nitroge11-pre ent as 
ammonium chloride-to nitric or uitrou acid . (Journ. Chem. s ·oc., LIII, 
373.) 
h 
rin 
r , a re-
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gards the uitrifying power of organisms, be concludes that no one who 
bas worked with isolat.ed bacteria has obtained more than a mere tr.tee 
of nitric or nitrous acid in ammoniacal solutions. On the other hand, 
the mixed organisms present in arable ~oil produce distinct and com-
plete nitrification in amrnoniacal liquids containing twenty-five parts of 
nitrogen in the million. Of twenty-five organisms studied, sixteen re-
duced nitrates with considerable vigor, and seven were entirely destitute 
of reducing capacity . . The reduction was from nitrates to nitrites, and 
not to nitrogen. (Jonrn. Chem. Soc., LIII, 727.) · 
The chemistry of jish.-Atwater has published in the forJn of a pre-
liminary notice the results of his elaborate analyses of the flesh of 
American food-fishes. One hundred and twenty-two specimens belong-
ing to fifty-two species were examined, together with two European 
fishes, and an account of the methods of analysis is included in the 
statement. The results are given in the form of elaborate tables, which 
are not suitable for abstraction. (Amer.Chem. Journ., rx, 421, and x, 1.) 
,, 
I 
MINERALOGY FOR 1887 AND 1888. 
By EDWARD S. DANA, 
GENERAL WORK IN MINERALOGY. 
The wide interest felt during the last few years in the general sub-
ject of microscopical mineralogy, aud the advance made in this field, 
. are well shown by the number of new works that have recently ap-
peared which are devoted to this line· of research. It has been in the 
allied department of petrography that the work has been. most actively 
done and the progress made, but the result has been to bring about a 
most important advance in the instruments and methods of study ap-
plied to mineralogy proper. The works of Rosenbusch and Zirkel, (1873,) 
were the pioneers in this direction, and since then the workers ba,e 
been many and the progress made rapid. A_ second edition of the work 
of Rosenbusch was published in 1885, and now an English edition 1 has 
been given to students in this country and England by J. P. Iddings. 
In this translation the original work appears in somewhat aoridged 
form, but not so much so as to diminish its valne, while making it rather 
more convenient of use. All that is esseutial has been retained, in-
cluding the large number of fine plates of rnicrophotographs. A_nother 
work of similar character is that of Rutley.2 The methods of studying 
minerals with the microscope are given systematically, with the charac-
ters especially of those species which enter into the formation of rocks. 
A book of rather wider scope and more profound character is that of 
Michel-Levy and Lacroix.3 The first author has already made impor-
tant contributions in this field, and the Mineralogie micrographique by 
Fouque and M.-Levy (1879) is one of the most exhaustive memoirs that 
bas been publislied. In the present volume the author introduces some 
of the results of bis former labors ; for instance, on the variation of the 
1 Microscopical Physiography of Rock-making Minerals, and aid to the Microscopi-
cal study of Rocks, by II. Rosenbusch. Translated aod abridged for use in schools aud 
colleges, by Jo eph P. lcldiogs. :333 pp., 2G pfates. New York, 1886. J. Wiley & Sons. 
2 Rock-forming Minerals, by Frank Rutley, :F'. G. S. 252 pp. London, 1888. 
Thomas Mnrby. 
3 Les Mineranx des Roches: (1) Application des methocles mineralogiques et ehi-
mifprns a leur etncle micro copiqne, par A. Micbel-L6vy; (:2) Donnees physiqnes et 
optiques, par A. Michel-Levy et Alf. Lacroix. 334 pp. Paris, 1888. Baudry & Cie. 
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angle of extinction in crystal sections cut iu different directions, and 
other related subjects. The first part is thus theoretical ; the second 
gives a concise summary of the characters, chiefly physical, of rock-
making mineral species. This part of the work contains many original 
observations by the authors of the optical constants, indices of refrac-
tion, . absorption, and so on. Rosenbusch has also issued ·a set of tables 
giving in compact form the microscopical characters of all important 
minerals; 1 these will be found of great practical use by the worker in 
this line of research. 
Related to the works mentioned is that of Teall on British Petrog-
raphy, an extended and well illustrated volume, but too exclusively pet-
rographical to call for more than simple mention. Other important pet-
rographical works are those.of Rosenbuscb (Diemassigen Gesteine, 1887) 
and Ro~h (.A.Hg. und chemische Geologie, vol. 2, 1887). 
The work of Goldschmidt 2 on Crystallography and the forms of crys-
talline minerals is without question the most extended which has eve! 
been undertaken in this field. · 1rhe author bas developed a new sys-
tem of crystallographic notation, simply related to those in common use, 
and designed to exhibit especially the relations of the forms of a crys-
ta.l a~ given in the projection. In connection hebasdeveloped a method 
of calculation adapted to this notation, and further has given a thorough 
discussion of the various systems that have been in use from the ear-
liest time down. This forms the first half of the first volume, after 
which begins the work proper, namely, the catalogne for each species 
ofa,11 the planes that have been observed with the literature, the letters 
and other notation of (lifferent authors, the equations for transforma-
tion, and so on. The species are arranged alphabetically, and the whole 
work i to con ·ist of three large volumes. The working mineralogist 
will profit to no small degree from tlie author's labors, though the fact 
that ·neither figure 11or angles are giveu, and that theoretical consid-
eration have often leu to a variation from the commonly accepted 
method for the orientation of the crjTstals of a species will rest,rict its 
u efuln 
Sev ral volume on local mineralogy have recently appeared. The 
Ru iau Mineralogy 3 of \"On Kok charof lta8 now entered upon its tenth 
volume, and although the vet ran author celebrated his :fiftieth anni-
Y r ar of active er ic in 1887 he is till carryinO' forward hi labors 
wi lt vig r. The pre ent tat of knowledge in regard to the mineralogy 
f ndi i , ll 1)r ented by F. R 1\fallet,4 in a volume devoted to tbi 
1 Iliil fi ta.hd l n znr mikro. kopi ch n Mineralhe tirnmnng in Gesteiucn. tnttO', rt, 
1 
Ind . fl r.r J r t, llform n <1 ·r Miu rali ·n, vol. 1, l (j; vol. u, No . 1-4, 1 
vol. 1n ·o . . 1-:3 I 
:, )1 . t ri ali •n znr fi n •ralo" i i 11 ·sl · nu , vou N. von Kok, cbarow, 1 , vol: 10 pp. 
1-2-l-t, 
~ A . fanu al f be ' lo y f India, par rv, 1iu ralogy (mainly non-econo111ic), by 
r. H. M• ll·t liO pp. , wi h 4 pla. . . 'alcutta, I . 
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subject, and formiug volume IV of the Geology of India. Except in 
certain special directions, the mineral wealth of this country is but par-
tially developed, and much remains to be doue, particula_rly on the 
scientific side. Progress will be stimulated and directed by this excel-
lent volume. A large volume has been prepared by Liversidge 1 on the 
mineralogy of New South ·wales, being an extension of earlier publica-
tions, by the author on the sa.rne subject. Itis a handso1~ely published 
work, with a large colored map of that part of Australia, and giving a 
detailed scientific account of the local mineralogy. The paragraphs 
on the discovery and occurrence of gold, diamonds, tin ore, and similar 
subjects will be consulted with especial interest. 
The volumes on the mineral resources of the United States for 1886 
and 1887,2 the fourth and fifth of the series, are too well known ·in 
character and scope to need to be described at length. They have been 
edited by David T. Day, with the assistance of various persons in special · 
fields, and present very fully the present state of the development of the 
economic minerals and mineral industries of this country. The tabu-
lated list of localities at which useful minerals are being and have been 
mined, prepared by A. Williams, and notes on localities of precious 
stones, by G. F. Kunz, may be mentioned as of particular mineralogical 
interest. 
A mineralogical report for OaUfornia for 1886 bas been issued by H. 
G. Hanks, and two other ·volumes for 1887 and 1888, by William Irelan, 
jr. Scacchi has published a list of the large number of species that have 
been identified or newly discovered-and in great part by himself-at 
t,be wonderfully active laboratory of Vesuvius. A Jist of the large num-
ber of minerals from the neighborhood of New York City bas been pub-
lished by the late B. F. Chamberlin. Some other mineralogical works 
to be noted are the.following: The Manual of Mineralogy and Lithology, 
fourth edition (1887), by James D. Dana. The Grundriss der Edelstein-
kunde, by Paul Groth (1887). A Chapter in the History of Meteorites, 
by the late Walter Flight (1887). Tbe Mineral Physiology and Physi-
ography, by T. Sterry Hunt, presents the ant110r's theoretical views as to 
mineral classification and relationship. A new mineralogical periodical 
was commenced in 1887, called Rivista di Mineralogia e Cristallografia 
ItaUana, edited by R. Panebianco, at Padua. 
CRYS1'ALLOGRAPIIY AND PHYSICAL MINERALOGY. 
Some important additions have been made to our knowledge of the _ 
species wbich fall in the tetartobedral divisions of the hexagonal system. 
innabar, which was long ago shown l>y Des Cloizeaux to belong to the 
1 The Minerals of New Son th Wales, etc., by A. Liversidge, 326 pp., with a, map. 
London, 18 8. · Triibner & Co. 
2 Mineral Resources of the United States, calendar year 1886, 813 pp., issued in 1887; 
calendar year 18 7, 32 pp., is ned in 1888. David T. Day. U.S. Geological Survey. 
J. W. Powell, Director. 
I 
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trapezolledral-tetartohedral cli"\'isiou like quartz, with the consequent 
power of circular polariza,tion, has been recently studied by A. Schmidt,1 
and later by H. Traube,2 on the morphological side. The material ex-
amined was from Mount Avala, near Belgrade, in Servia, and the crystals 
barn afforded a considerable num her of new forms, especially among the 
trapezobedrons. These trapezohedral planes are largely developed, tlrns 
exhibitiug this character of the species. On the rhombohedral side the 
tetartobedral _species, tourmaline,3 dolomite,4 and phenacite5 have been 
studied by Ramsay, Becke, and Penfield, respectively. The-tetartohe-
dral character of tourmaline was shown in 1871 by the Russian miner-
alogist, Jerofeieff, who published a long paper upon the Russian species. 
This paper, however seems to have been for the most part overlooked 
by later writers. Solly (1884) describes a crystal from Pierrepont, New 
York, with tetartohedral development of planes, and Ramsay shows that 
there is uo question in regard to this point. The crystals examined hy 
him were from Ramfos and Snarurn, in Norway, and exhibited the _tetar-
tohedrFll character i1_1 the distribution of the planes and the asymmetric 
form of tlie etching figures. 
Beck e's monograph upon dolomite is an important contribution to our 
knowledge of that species, giving a number of new forms, chiefly of the 
tetartohedral character, that is rhomboheclrons of the third series, and 
establishing the right or left handed character of all these planes, as has 
not beeu- attempted before. He also describes the vicinal planes, and 
the various methods of twinning with a large number of fignres. Other 
crystals of dolomite, also exhibiting these t~tartohedral forms have 
been described by A. Sella in a, paper upon crystals of the rare mag-
nc ium fluoride, sellaite,6 named in honor of his father Quiutino Sella. 
The phenacite cry. tals of Mount Antero, Colorado, are described and 
figured by Penfield; they are interesting since a tetartohedral form, 
that i , a rhombohedron of the thfrd series is often the predominating 
form and terminates the crystals sometimes alone. An earlier account 
of the e cry tals wa · given by Des Cloizeaux. A somewhat related sub-
ject is the cry tallization of the two ruby silvers, pyrargyrite and prous-
tite, tudied exhaustively on the historical side a, few years ago by Reth-
wi ch and now r ceiviog uew contributions from the original work of 
Mi r .7 Ile decide. upon slightly different angles for the fuudamental 
rbom b hedron from tho, e of Reth wi ·ch (viz, 71 o 22' pyrargyrite, 72° 12' 
pr ustit ) aucl qu tiou hi. conclusion as to the relation of thi angle 
to h c mp :ition. Th tncly of the fine eries of specimen in the 
riti:h llu nm he. · enabled him to add npwarlls of twenty new form 
1 Zt>it. chcr. Kry. t., YOl. xnr 4:1:3. 
lhirl. w,1. xn, Gfi;t 
3 Bih: ng .'\·r·11 l:. Yd. Ak. Haudl., vol. ,·II, p. :l. 
_. ~Iin. pctr-.... fittl1., vol. x, !J:J. 
A111n. ,Jonrn. :ei. vol. . ·.·x1n, 1:30, xxxv1, :320. 
6. lf'lll. Acr·ail. Lint1·i, Yul. 1v,rc:ul .'ov•111her 1:3, 1 7. 
1
• lin ralo«i ·al • la<razi ne, 1 J J' vol. VIII, p. ~7. 
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to the already long catalogue for the two species, and others that are 
not certain. He also distinguishes between the characteristic forms of 
pyrargyrite and proustite, not often attempted before, and develops 
the hemimorphic nature of the two species. 
A study of some specimens of polianite from Platten, Bohemia,1 Las 
led to the interesting conclusion that the anhydrous Mn02 crystallizes in 
the tetragonal system and is isomorphous with rutile (Ti02) cassiterite 
(Sn02) and zircon (Si 0 2, Zr02). The fact that the hard, gray manganese 
ore, polianite, was distinct from the soft pyrolusite was long ago insisted 
upon by Breithaupt, and his view is thus fully sustained. Flint has 
extended his earlier crystallographic studies and has given valuable 
contributions on scolecite, braunite, hausmannite, and other species 
from Sweden. The crystals of rutile,.2 apatite, aud beryl, of Alexander 
County, North Carolina, are described by Hidden and Washington and 
shown to have a number of interesting features. Some of the species of 
th~ chrysolite group have been studied l>y Bauer 3 and the relation be-
tween their forms and composition brought out. The species especially 
considered are chrysolite, byalosiuerite, and the magnesium silicate 
forsterite. Crystals of kaolinite,4 rarely obtained in a form allowing of 
study, have been described by Allan Dick and their form measured and 
figured by H. Miers. A monoclinic parameter is assigned to them, viz : 
a : b : C :=0.5748 : 1: 4.7267; /J=830 11' 
The kaolinite from Colora<lo 5 was recently referred to the triclinic 
system of Reusch on the basis of an optical examination. The subject 
of the erystallization of ullmannite bas been reviewed by Klein,6 and it 
is shown that both kinds crystallizing in the pyritohedral and tetrahe-
dral divisions of the isometric system are identical in composition, as 
proved by analyses lJy J annasch. An inaugural address by Herschenz 
gives an account of the Harz barite, with a number of new forms. Dii-
sing7 adds many other new planes for crystals of various localities; 
many of them seem to be vicinal planes. The inexhaustible spP-cies 
epidote has been taken up anew, the Swedish mineral by Flink,8 that 
from the .Austrian Alps by Granzer,9 and again by Zimanyi,10 and that 
from Elba 11 lJy Artini. The result of these memoirs is to a<ld a number 
of new forms to the already very loug list. The absorption phenomena of 
epidote have been studied by Ramsay.12 Becke 13 continues a former line 
ofinvestigat~on in describi11g the etching figures on pyrite, sphalerite, 
1Amer. Journ. Sci., 188 , vol. xxxv, I 8 Bih. Sveosk.Vet. Ak. Handl., vol. XII, 
243. pt. 2. 
2 Ibid., 1887, vol. XXXIII, p. 501. 9 .Mem. Accad. Lincie, 1887, vol. IV, 
3Jabrb. Min,: 1 7, vol. 1, 1. Novcmuer 13. 
4 Min. Mag., 1 8, vol. vm, p. 15. 10 Min. petr. Mittb., voi. IX, 361. 
fi,Jabrb. Min., 1 7, vol. II, 70. 11 Fiilcltani Kozlony, vnl. xvm, 443. 
6 lbid., 169, HZcitschr. Kryst., vol. XIII, 97. 
7 Zeitscbr. Kryst., vol. XIV, 4bl. 13 Min. petr. Mitth., vol. IX, p. 1. 
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galena, and magnetite. Of more general physical character may be 
mentioned the work of H,1stings1 on the double refraction of calcite; 
remarkable as of a higher grade of accuracy than any exveriments of 
the same kind before made, and which prove the law of Huyghens to 
be true to less than one part in five hundred thousand. In other words, 
it is concluded that there is no kn-0wn method by which an error in it, 
if it is not absolutely true, can be discovered. Backstrom2 has contrib-
uted a paper on the thermo-electricity of crystals. An excellent discus-
sion of the molecular structure of crystals has beeu given by Groth, in 
his address before the Munich Academy. A paper read by J. W. JndcP 
before the Mineralogical Society of Great Britain is also an interesting 
discussion of the development of a lamellar structure in quartz crystals 
by mechanical means. Abstracts of a number of other papers of 1887-
'88 referring more or less closely to mineral physics are giveJ! in Groth's 
Zeitschrift, vol. xv, p. 298 et seq. 
CHEMIC.AL M:INER.A..LOGY. 
Riggs has investigated anew the composition of tourmaline,4 and with 
improved methods has made a series of analyses, twenty in all, of tlie 
widely different varieties from typical localities. The following ratio is 
established: Si: B: R1: 0 = 1: ¼: i: 5 and the formula R 9B022Si04 
where R1 is tlle univalent equivalent of the bases with the oxygen-excess 
incorporated in an Al=O group. If an 0-H group is assumed the for-
mula is writteu, R10B022Si04. The typical kinds are then 
Lithia tourmaline ..... 12Si02, 3B203 4II20. SAh0,1, 2(Na,Li)20, 
Iron tonrmalinc ...... l~SiO~. ~B20:i. 4H2O3• 7 Al~Q.,. 4:F'eO.Na2O. 
Magnesia tourmttlinc .. H!SiO~. 3Bi0a, 4ll2O. 5.A.120,3• 2l Mg?.JNa20, 
Wi.ilfiug5 hai:; ma<le lhe analyses of Riggs the basis of a, series of cal-
culation. designed to throw light i1po11 the composition. He concludes 
that the various varieties can l>e regarded as isomorphous mixtures in 
ch.ff rellt proportions of tl.ie molecules 
• ·o. 
3 ~lin . .Mn, .. 1 
. vol.. ·.·v. :i:i. 
•r1iu.p·tr. ~litth., h , Yol. x, lGl. 
6 Am r. Journ. 'ci., vol. ,·xx1v, 13:3 . 
7 Ibicl. , vol. xxxx, 4 :J. 
• 11Am r. Jour., 'ci., 1 7, ol. x XIV p. :lSl. 
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proved methods in determining the boron. Penfield and Sperry1 have 
also worked in the same line, and their analyses of how lite prove that it 
is in fact a silicoborate~ not a mixture as had been suggested before, and 
having the composition H5Ca2B5Si014, 
Jannasch2 has anal.vzed a series of heulandites from different locali-
ties and proved that they contain considerable amounts of strontium (np 
to 3.6 per cent.) which must have been overlooked by earlier analysts. 
Linck3 has made an examination of some iron sulphates from 'Chili on 
both the ·chemical and crystallographic side, adding a new species 
(quenstedtite, see beyond) and also new points about copiapite, coquim-
bite and roemerite, halotrichite and fibroferrite. The work of Frenzel 
and Darapsky in the same direction i8 mentioned on a later page. 
Eakins4 gives descriptions and analyses of two sulphantimonites from 
Colorado, one of which is a freieslebenite containing only lead; the 
other has the composition 3PbS.2S l>2S3• An inaugural dissertation by 
Carl Hersch is devoted to the discussion of the water in · the zeoli tes 
with numerous analyses. Another by Vogel gives a number of analy-
ses of vesuvianite from different localities, without, however, attempt-
ing to establish a new formula: Still another by 1foelting discusses 
the relations of the "Schalenblende" to the ordinary isometric sphale-
rite an,1 the hexagonal wurtzite. He finds that wurtzite is generally 
present, and probably in many cases has been formed by molecular re-
arrangement from the original sphaleri te. • 
An important series of papers by Jnlien5 discusses at length the re-
lations of the different minerals coming under the general head of iron 
pyrites, pyrite, marcasite, and pyrrhotite, especially as regards their oc-
currence together. The varyfng physical characters of pyrite, specific 
gravity, color, and especially resistance to changA, are found to be due 
to the presence of marcasite-the less stable compound-with it in dif-
ferent proportions. This 1s shown to have important applications as 
affecting the durability of building stones containing iron pyrites. The 
alteration of pyroxene into serpentine has been m1nutely studied by 
Merri116 for the locality at Montville, New Jersey. The jade articles in 
tlie Washington Museum have been studied chemically and microscop-
ically by Clarke and Merrill.7 
The synthetic formation of minerals has been further studied by 
some of the Frencll chemists, who have already done such important 
work in this direction. Among the varttms contributions in this field 
are the formation of crocoite, celestite, anglesite, hydrocerussite, by 
Bourgeois; of pharmacolite, by Dufet; of zincite, franklinite, magne-
tite, tephroite, rhodonite, wollastonite, barite, celestite, anhydrite, 
pyrolu ite, by Gorgeu; quartz and tridymite, by Kroustchoff; of pyro-
- --- ----- - -----------
1 ]bid., p. 220. 
2 Ber. Obcm. Ges., Berlin, vol. xx, 34ti. 
3 Zeit!.ichr. Kryst., vol. xv, 1. 
4 Amer. J our. Sci., lt:!80, vol. xxxvr, 450. 
5 Aun. New York Aca<l. Sci. 
6 Proc. U. S. Nat. Museum, p. 105, 188~. 
7 Ibid., p. 115. 
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rnorphitt"', mimetite, cam pr lite, hy Michel; of P.) rochroite, by de Schul-
tt:-ll. Papers upon the above ~ubjects will be found in volumes IX and 
x of the Bulletiu of the French Mineralogical Society. 
A paper of e~pecial intnest on this class of topics is tha,t of Doel-
. ter1 on the syntliesis of tlle micas by fusing together various silicates 
with metallic :fluorides. 'l'hus the fusion of an aluminons hornblende or 
augite with sodium or magnesium :fluoride yielded a magnesia mica 
(meroxene); from an aluminous augite, with little iron, a mica resem-
bli11g phlogopite was obtained, an<l from glaucopbane a magnesia mica 
containing a considerable amount of soda. By fusing together the sili-
cate K2A12Si20 8 with potassium or sodium :fluoride in potassium :fluo-
silicate, muscovite was obtained. With magnesium silicate a mica near 
phlogopitc was the result, and if iron silicate was also used a brown 
mica near rneroxene was obtained. The same pota,ssium silicate, with 
lithium silicate and potassium or sodium fluoride, yielded a mica with 
large axial ai:igle. When penuiue was fused with potassium silicate a 
product resembling pblogopite was the result; a maguei:;ium garnet un-
der like conditions_, a meroxene mica low in iron. Andalusite fused 
with the fluorides of potassium, of silicon, and aluminium yielded a 
mm,covite, and by the addition of lithia and iron, a mica near zinuwal-
ditc. From vesuvianite mica was seldom obtained, the common result 
being scapo1ite. The author also describes his results in obtaining the 
calcium silicate, wollastonite, by fusing together OaSi03 with calcium 
and sodium fluorides. Tllere have also been recent contributions to the 
same subject by Hautefeuille2 and by Kroustchofl'. 3 
NEW MINERAL OCCURRENCES. 
A point of much interest is the discovery of a diamond-like form of 
carbon in the meteoric stone of Novo-Urei, Penza, Russia, which fell 
September 22, 1886. This is described by Jerofeieff' and Latschinoff.4 
'fh meteorite wa" 11ot unusual in general appearance, having a, dark-
gray color and con i ted chiefly of olivine, augite, and nickcliferous iron. 
In the course of the analysis, however, it was found that from 2 to 2½ 
I r c nt. wa not attacked by acids; nearly two-thiruH of this proYed 
t con i t of amorphous carbon, and tlle remainder in the form of light-
gray grain, was al. o nearly pure carbon. The e graius bad a specific 
gravi y of 3.1, and a hal'dness sufficient to scratch corundum, so that 
th conclu ·i n wa r ached that they were trnc diamond, J)erhaps in 
a in iv~ ti rm like the carb nado. The occurreuce of graphitic carbon 
in i. m tric i rm in an Atvtralian iron i mentioned under the de crip-
ti u of ·liftonit yond. 
Th alnminium 'ilicate, dumorti rite, r markable for it· fin b]u 
, vol. x, 67. 
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color and strong pleochroisin bas been noted at a number of localities 
since its original discovery, near Lyons; these are Brignais, depart-
ment of the H,hone, France; Wolfshau, in Silesia; near Tvedestrand, in 
Norway; Harlem, New York, and Clip, Yuma County, Arizona. The 
equally rare mineral bertrandite, a beryllium silicate, first found near 
Nantes, has since been identified at Pisek, Bohemia, by Scharizer,1 and 
in Colorado with the beryl and phenacite of lVIonnt Antero by Penfield.2 
This last occurrence of pbenacite deserves special note, since it 
has added materially to our knowledge of the species as noted before. 
Another new locality of pbenacite bas also been discovered in the region 
of. Stoneham, Maine,3 a few miles west, just across the State line in 
New Hampshire, iu North Chatham. 
Lavenite, a mineral recently (18q5) described, from the island Laven, 
ou the Norwegian coast, bas been ide.ntifiecl at several widely separated 
localities, thus in the elreolite syenite of Brazil, and tbe foyaite of West 
Africa. Attention has been called by Jndd4 to the occurreuce of leucite 
in Australia, and G. H. v'.7illiams.) shows that the rare calcium titanate 
perofskite occurs in the serpentine. of Syracuse, New York. Kunz6 de-
scribes a variety of oligoclase remarkable for its glassy transparent char-
acter; it is from Bakersville. N ortb Carolina. It has been analyzed by 
Clarke, and later Ly Penfield,7 and the fatter finds further that it is ab-
normal in its optical character, givin g an extinction angle on the base of 
+ 40° instead of + 1. 
The Mammoth mine, Utah, bas recently afforded :1i series of rare copper 
al'seniates, most of which had not before been known from this country 
These were first noted by Richard Pearce, and since have been described 
by Hillebrand8 on the chemical, and Washington on the physical side. 
Among the species identified are olivenite, clinoclasite, pharmacosiderite, 
mixite, erinite, tyrolite, cha1cophy llite, brochantite, scorodite. Scorodite 
is also shown by Hague9 to be a hot spring deposit in the Yellowstone 
Park. • 
Crystals of rbodocbrosite, of a beautiful pink color, and perfectly 
transparent, bav~ been obtained from the John Reed mine, Lake County, 
Colora<lo; it is perhaps the finest occurrence of the species. The western 
United Sta tes ha,e also recently yielded :fine specimens of azurite, 
cuprite, malachite, vanadinite, wulfenite, from Arizona; hanksite, cole-
manite, trona, from California, and many others. 
The receut demaud for some of the rare chemical elements for technical 
purposes has led to the discovery that the supposed relatively rare 
minerals, zircon and monazite, occur on a large scale in the rocks and 
soil of Nortll Carolina. During six in.ontbs in 1887-1888, no less than 25 
1 Zeitscltr. Kryst., Yol. . ·n ·, :3:3. 
2 Amer. Jonrn. Sci., vol. xxxn, G2. 
3 Kunz, Amer. Journ. Sci ., vol. XXXVI, 
22~, 472. 
"Min. Mag., vol. v u , 194. 
0 Amer. Jour. Sci., vol. xxx1Y, p. 137. 
6 Amer .. Tour. Sci., vol. xxxvr, 222. 
7 Ibid., p. 3'24. 
11 Amer. Jon r. Sci., vol. xxxv, 298. 
!! ibid, vol. XXXIV, 171. 
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tons of zircons were obtained from thA Green River mines, Henderson 
Oouuty, North Carolina; the rn ining was carried on uudel' contract 
with W. E. Hidden. The same mineralogist has described 1 the rare 
yttrium phosphate, xenotime, from a number of new localities in North 
Carolina, and also from New York (Manhattan Island). 
Some of the most important mineral discoveries of tlie past two )·ears 
are contained in t.110 following descriptions of new species. 
NEW MINERALS. 
Amarantite.-See Hohmannite. 
Arseniopleite.-A new manganese arseniate, belonging to a group of 
minerals to which a, cousiderable number of new species have been added 
recently. It occurs in cleavab1e masses or nodules, often formiug small 
veins, with rhodonite and hausmauuite, in a crystalliue limestone at the 
Sjo mine, Gryhyttan, Sweden. Its color is reddish brown . It has been 
inve tigated optically by Bertrand and found to be unia.xial with nega· 
tive double refraction, and probably is to be referred to the rllombo-
bedral system. An analysis yielded tl.te following : 
AS2Os SbiOs MnO Fe2O3 PbO CaO MgO H2O Cl. 
44.98 traco 28.25 3.6i; 4.48 8.11 3.10 4.54 trace= 97.14. 
Deducting impurities and correcting it according to the state of oxi-
dation of the manganese it becomes Mn 2 0 3 7.80, MnO 21.25. (Described 
by L. J. Igelstrom in Bull Soc. Min., 1888, vol. xr, 39.) 
Auerlite.-A new thorium mineral of' peculiar interest because it seems 
to occupy an intermediate position between t,be silicates ·and phos-
phates. It was di covered by W. E. Hidtlen, in Henderson Oounty, 
North Carolina, occurring in c1isintegrated granitic rocks associated with 
zircon aucl implanted upon it in parallel position. It is found in pris-
matic tetragonal crystals like zircon in form and angle. It bas a pale 
yellow to orange or deep red color. The hardness is 2.5 to 3, ·and the 
I ecific gravity 4.42 to 4.77, the orange-red crystals having the higher 
den ity. The lu ter is wax-like and it is brittle and easily crumbled, 
An aualy is by J. B . Mackintosh gave the following results: 
iO2 P2Oo TbO2 1'',iOJ CaO MgO AhO3 etc. 
7.64 7.46 70.13 1.38 0.49 0.29 
11 and l\lackinto,·h in 
ci., 1 v·, vol. X ;v1,' 0, 
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Awaruite.-A kind of nickeliferous native iron found in the drift of 
the Gorge River, which empties into the Awarua., or Big Bay, on the west 
coast of the middle island·of New Zealand. It is believed to have been 
derived from a peridotite, now altered largely into serpentine, and is 
associated with gold, platinum, cassiterite, chromite, magnetite. Its 
hardness is about 5, and the specific gravity 8.1. The composition is 
expressed by the formula FeNi2, as shown by an analysis by W. Skey, 
viz: 
Ni Fe Co S Si02 
67.63 31.02 0.70 0.22 0.4:1= 100 
This terrestrial nickeliferous iron is closely allied to the similar me-
teoric mineral . which has been called octibbehite, found in Oktibbeha, 
County, Mississippi. (Described by G.H. F. Ulrich in Amer. Journ. 
Sci., 1887, XXXIII, 244.) 
Barlcevikite, etc.-ln a preliminary account of the results of an ex-
tended study of the minerals of the augite-syenite and elooolite-syenite 
veins of Southern Norway, W~ 0. Brogger has given brief accounts of 
a number of new species. Full descriptions are promised later. The 
names of these are, barlcevilcite, calciothorite, melanocerite, nordenslcioldine, 
rosenbuschite. They are characterized briefly as follows: 
Barlcevilcite is a mineral belonging to the amphibole group, and most 
closely related to ·arfvedsonite; it is distiuct, however, in optical char-
acters. 
Calciothorite is a hydrons silicate of thoriuJ? and. calcium, and it is 
inferred, as seems very probable, that it is · an alteration product of an 
original thqrium silicate (Th02Si02) isomorpbous with zircon. Thorite, 
oraugite, eucrasite, freyalite, are other hydrous silicates that probably 
have had a similar origin. 
11felanocerite is a complex silicate of the cerium metals, yttrium and 
calcium, with other substances in small amounts, including 3 per cent! 
boron trioxide. It occurs i.n dark-brown crystals, belonging to the 
rhombohedral system, and tabular in habit. 
Nordenslcioldine, named after the Swedish mineralogist and explorer, 
A. E. N ordenskiol<.1, is a mineral of remarkable composition, viz, a borate 
of tin and calcium, Ca0.Su02.B203. It has a sulphur-yellow color; its 
hardness is 5.5 to 6, and its specific gravity 4.20. It appears in tabular 
rhombohedral crystals. 
Rosenbuschite, named after Professor Rosenbuscb, of Heidelberg, i~ a 
silicate of calcium and sodium with zirconium, titanium, and lanthanum 
in small amount. It belongs to the monoclinic system and its crystals 
are near wollastonite and pectolite in angle, and it is accordingly called 
a zirconium-pectolite. The color is orange-gray; the hardness is 5 to 6, 
and the specific gravity 3.30. 
This account is given in the Geol. Forening Forbandlingar (Stock-
holm), 1887, vol. rx, 247, and an abstract is given in Groth's Zeit-
H. Mis. 142-30 
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schrift, 1888, vol. xv, 103. In tbe latter place hiortdablite is men-
tioned as another new mineral from the same region but not described. 
Barysil.-A ·new lead silicate from the Harstig mine, Pajsberg, Swe-
den. It is referred to tlie hexagonal system, has basal cleavage, white 
color, hardness equal to 3, a11d a specific gravity of 6.11 to 6.55. An 
analysis afforded : 
SiOi 
16.98 
PbO 
77.84 
MnO 
3.49 
FeO 
0.16 
CaO 
0.41 
MgO 
0.58 
Ign. 
0.G6=100.12 
The formula is accordingly 3PbO. 2SiO2• It occurs in iron ore with cal-
cite, yellow garnet, tephroite, and galena. Tile name has reference to 
its high specific gravity. (Described by A. Sjogreu and Lundstrom in 
the (Efversigt Vet. Akad. Forbandlingar, 1888, XLV, 7.) 
Belonesite.-The study of a mass of ancient volcanic rock enveloped 
in the Vesuvian lava of 1872 has led to the discovery of two species to 
which Scacchi has given the names belonesite (belonesia) and cri-
phiolite (crifi.olite). Belonesite, as the name suggests, occurs in needle-
like crystals. These are white and transparent, and are referred to the 
tetragonal system. The material was insufficient for an analysis, but 
qualitative tests led to the conclusion that it is a molybuate of magne-
sium. 
Oriphiolite occurs in small tabular crystals belonging to tlle mono-
clinic system. They are covered by apatite so as to be concealed by 
it, whence the uame given to the species. The color is honey-yellow; 
the specific gravity 2.674. An analysis gave: P 2O5 48.91, MgO 33.58, 
CaO 14.60. Loss 2.91=100. The examination showed that :fluorine 
wa probably present, au<l the amount is estimated as nearly equal to 
7 per cent. The mineral is hence near wagnerite in composition. 
(De cribcd by A. Scacchi in Mem. Acca<l. Napoli, 1887, vol. 1, No. 5.) 
Bementite.-A new manganese silicate from the prolific localit.y at 
Frankliu Furnace, New Jersey. It occurs in stellate aggregations, 
baviug a foliateu trueture and in aspect closely reseHl bling some pyro-
pbyl!He. The color i a pale grayish-yellow; it is soft aud friable; the 
specific gravity is 2.981. An analysis yielded: 
Si02 MnO FcO ZnO MgO H20 
39.oo 42.12 [3.75J 2.s6 3.e3 s.44 = 100 
Thi yields the formuht 2(H2,Mn)O,SiO2• It is found that tlrn water goes 
off ta temperature aboYe 200°. Bementite is named after Mr. Clarence 
S. B m nt, of Philadelphia, uy G. A. Koenig. (Proceeding Acad. Nat. 
ci., biladelpbia 18 7, p. 311.) 
Beryllonite.- n w b r ·llimn phosphate from StonelJam, Maine. A 
pr liminar T 1 . ·ription announces that it occurs in colorle, cry tal 
·l ~ \"a<Y frao-m nt . The rystal, ar highly modified, and b long 
rth rh ml i • ' t m, with a pri,·m, tic angle of about 120°. The 
· i. r..J'; tll R]lccifi · gravity 2. A qualitative a11aJy ii,, by II. L. 
h w.· i t ., an anh ·<h· u · pllo phat of b ryllium and ·odium. 
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The same region bas afforded a number of rare minerals, including the 
berylJium phosphate, herderite, and the beryllium silicate, phenacite. 
(Described by E. S. Dana in Amer. Journ. Sci., 1888, vol. xxxvr, p. 290). 
Biickingite.-Announced by G. Linck as a new iron sulphate from 
Tierra Amarilla, near Copiap6, Chili. A further study bas proved it to 
he identical with roemerite, and in a later paper he describes it under 
this name. The material has allowed of a more perfect crystallographic 
and chemical investigation than has hitherto been possible. (Jahrb. 
tiir Min., Vol. I, 213, 1888; Zeitschr. fiir Kryst., 1888, vol. xv, p. 22). 
Calciothorite.-See Barkeviltite. 
Oalciostrontianite.-A name given by Cathrein to a calcium-bearing 
strontianite from Brixlegg, Tyrol, and corresponding to the mineral 
"from Massachusetts'' called by Thomson in 1.836 emmonite, after Prof. 
E. Emmons. 
Cliftonite.-A form of graphitic carbon found in the meteoric iron of 
Yountlegin, West Australia (discovered 1884). It occurs in minute 
cubic crystals imbedded in the iron, and separated by dissolving the 
iron ill acid. The average thickness of the larger crystals is one-
humlredtll of an inch. The cubic planes predominate, but dodecahedral 
faces were also noted. Tiley are black in color; the hardness is 2.5, 
aud the spE·cific gravity 2.12. They were proved chemically to be pure 
carbon, aurl they resemble graphite in most of the characters except 
form and greater hardness. These observations are of interest in view 
of the recent discovery of carbon, having the hardness of the diamond 
in a meteoric stone (noted above), and also the earlier observations of 
Haidinger on isometric crystals of carbon, supposed to be pseudomorph 
after pyrite in the Arva iron. Cliftonite is named after Prof. R. B. Clif-
tou, of Oxford, by L. :Fletcher, in tht-: Minera_Iogical Magazine, 1887, 
vol. vn, p. 121. 
Cristobalite.-A form of silica in minute octahedal crystals found at 
the tridymite locality of Cerro San Cristobal, near Pachuca, .Mexico. 
They are associated with tridymite in cavities in andesite. It is not 
certain whether they represent an allotropic form of silica,, or as seems 
more probable a pseudomorph after some mineral in isometric octahe-
drons. A cubic form of silica (melanophlogite) was found b,y Lasaulx on 
the sulphur of Girge11ti. CristobaliLe is describeu by G. vom Rath in 
the Jahrb. Min., 1887, vol. r, 198. 
Dahllite.-A mineral of remarkable composition, since it contains both 
calcium phosphate and calcium carbonate; it is in fact the first case in 
which a phosphate and carbonate occur in the same species. The nat-
ural suggestion that the carbonate is present as impurity only, in the 
form of calcite, is regarded by the describers as inapplicable, since their 
micro copic examination convinced them of its homogeneity. Dahllite 
occurs as a rather thin crust, having a rounded lustrous surface and a 
fibrous structure, the fibers being perpendicular to the underlying base 
of mas ive reddh;h apatite. In coloritispaleyellowish white or reddish 
468 RECORD OF SCIENCE FOR 1887 AND 1888. 
yellow; it is tr:1nslucent and resembles chalcedony. It is optically, 
uniaxial and negative. The hardness is about 5 and the specific gravity 
3.053. An analysis yielded the following results: 
P 2Os CO,i CaO FeO Na2O K2O H2O 
38.44 6.29 53.00 0.79 0.89 0.11 1.37 = 100.89. 
This lea<ls to the formula 4 Oa3 P 2O8 + 2 Ca 003 + H20, The locality 
where it has been found, though only very sparingly, is the apatite re-
gion in the parish of Bamle, Norway. Named after --- by W. 0. 
Brogger and Backstrom in the CEfversigt Yet.-Akad. Forhandlingar, 
Stockholm, 1887, p. 493. 
D-ihydro-thenardite.-A sodium sulphate, allied to thenardite, but, as 
the name suggests, containing two molecules of water. It crystallizes 
in the monoclinic system. It forms a thin bed on the shores of Lake 
Gori, Ti:fli.s, Russia. (Described by Markovnikoff in J ourn. Russ. Phys. 
Chem., and an abstract in the Berichte deutsch. Ohern. Ges. Berlin, 
1887, p. 546). 
Edisonite.-A rare mineral consisting of titanium dioxide and (if dis-
tinct from rutile) the foul'.th torm in which this oxide is known to occur in 
nature. The original specimen was found in 1879 by W. E. Hidden at 
the Whistnant gold mine, Polk County, North Carolina, in the concen-
trations of placer washings. It was associated witll zircon, xenotime, 
rutile, monazite, and a number of other species. It has a bronze-yellow 
or golden-brown color, a resinous to adaruantine luster and a yellowish 
white 'treak. The hardness is about 6 arnl the specific gravity 4.26 to 
4.28. The symmetry of the form is that of an orthorhorn bic crystal and 
tlrn cry tallographic study by Des Oloizeaux (Bull. Soc. Min., 1886, 
vol. IX) shows that it does not vary very widely from the tetragonal type, 
ancl in angle bears a cOl'tain relation to rutile; he calls it, in fact, a 
dimorphous form of ruLile. A qualitative examination by Damour 
bowed it to be e sentially Ti02 in composition and a more thorough 
analysi by Penfield, undertaken later, has confirmed this and proved 
the ab ence of all other sub tances except a trace of iron. Named after 
Mr. Thoma A. Edi on, by W. E. Hidden, in Amer. Joum. Sci., Oc-
tob r, 18 , vol. xxxvr, p. 272. 
Eu,didymite.-A new, ilicate of sodium and beryllium from the island 
)b r Aro in the Lange unclfjord, Norway. In his preliminary account 
BroO'O'er de crib it a occurring in tabular monoclinic cry tals having 
tlw axialrati a: b: C=l.7107: 1: 1.1071, /J= 60 14r. The crystals are 
twin with tlle ba al plan a twinning plane, which i al o the direc-
ti n f cleava e. Th color i white and the luster vitreous or pearly. 
TIP hardu . · i . G ncl th pecific gravi y 2.553. The optic axe li in 
th plan f y m try and th acnt po iti ve bi ectrix make an angle 
f :- 0 ' with th v rtical axi in the acut angle of /J. The fir t an-
: I~ link rn h min ntl nt inaluminiumin,t alofberyllium, 
hi , , .· c rr ·t l h · or 1 u ·ki .. ld, wh , e analy ·i gave 
Nai ILO 
7:3.11 li.21 3.79 = 90.7G. 
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The formula is consequently H2O, Na2O, BeO, 3SiO2, or HNa Be Si3O8• 
It is associated with analcite, na.trolite, and apophyllite. ( Brogger in 
Nyt Mag. f. Vid., vol. xxx1, 196, 187; Nordenskiold in Geol. Forening. 
Forhandl. 1887, vol. IX, 434.) 
Facellite or Phacellite.-Described by E. Scacchi (Rend. Accad. Na-
poli, December, 1888) as a new mineral from Monte Somma; it is, how-
ever, evidently identical with the mineral from the same locality 
called by Mierisch kaliophilite (Tschermak's Mineral. petrograpb. 
Mittheilungen, vol. vn1, p. 160). It occurs in acicular crystals which 
are optica11y uniaxial, and probably belong to the hexagonal system. 
They are colorless, have a hardness of 6, and a specific gravity of 
2.493. An analysis yielded : ·· 
Si02 Ab03 K20 Na20 
:37.73 33.09 29.30 0.37 = l l'0.49. 
This agrees closely with the formula K.A:1SiO4 or K2O, Al2O3, 2SiO2, 
which is that given to kaliophilite. It falls into the same group with 
ncphelite which has an analogous formula, and also the lithium silicate 
eucryptite. 
Griqualandite.-A name given by G. Grarit Hepburn to a variety of 
the silicified crocidolitc from South Africa; well known under the name 
of tiger.eye. He regards it as a silicate of iron, but it is obviously not 
a distinct mineral but an indefinite mixture of silica and hydrated iron 
sesquioxide. (Chemical News, May, 27, 1887.) 
Fiedlerite.-See Laurionite. 
Heliophyllite.-A new chloro-arsenate of lead occurring with rhodo-
'tilite (see below) at Pajsberg, Sweden. It has a pale sulphur-yellow 
color, and a foliated structure showing one distinct cleavage yielding 
thin plates. These ·show an acute bisectrix in the polaris~ope with sym-
metrical axial figure, from which it is safely concluded that it belongs 
to the orthorhombic system. The hardness is 2, the specific gravity 
6.886; on the cleavage surface the luster is adamantine, elsewhere 
vitreous. An analysis yielded: 
As2O3 PbO MnO, FeO Cl 
11. 69 '80. 70 0. 54 8. 00 = 100. 3; deduct O 1. 80=99.13. 
This corresponus to the formula Pb4.As2O7 + 2Pb012, which requires 
As2O312.03, PbO 81.28, Cl 8.63=101.94 (deduct l.94=100). This min-
eral has essentially the composition of N ordenskiold's ecdernite from 
Langban, but differs in form and is probably identical with a mineral 
noted as occurdng with ecdemite and at that time referred to the 
orthorhombic system. (Described by G. Flink in (Efversigt Vet. Akad. 
Forhandl. Stockholm, 1888, p 574.) 
Hiortdahlite.-See Barkevikite. 
Hohmannite.-In specimens of copiapite from Caracoles, Bolivia, 
Frenzel has identified a uew iron sulphate, and perhaps two new species. 
The mineral, named hohmannite after the discoverer, occurs in brown-
ish reel fibrous aggregates having the optical characters of a triclinic 
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species. The hardness is 3, and the specific gravity 2.24. Associated 
with it is the other iron sulphate called amarantite, which is in aggre-
gates of minute prismatic crystals. These are orange-red in color, and 
in cleavage and optical characters they approach hohmannite. They 
are, however, less readily attacked by water. The composition of the 
two minerals is the same, viz: Fe20 32S03+7H20, the analyses being as 
follows: 
S03 Fe203 H20 
Hohmannite: 33.84 35.58 30.00 =99.50 
Amarantite: 35.58 37.26 27.62 = 100.46 
An earlier analysis of hohmannite gave somewhat different results but 
was made on less pure material. There is little doubt, therefore, that 
both minerals are to be united under the above name. (Min. petr. Mitth., 
1887, vol. 1x, 397, 428.) 
Horsfordite.-A new copper antimouide, analogous to the copper 
arsenide, algodonitc, and the silver antimonide, dyscrasite. It is a mas-
sive mineral, resembling native silver in color, with a high luster on a 
fresh surface but soon tarnishing. The har<l.ness is 4 to 5, and the 
specific gravity 8.812. The mean of three analyses gave: 
Sb Cu 
26.86 73.37 =100.23. 
The formula lies between Cu5Sb and Cu6 Sb, the analytical results 
agreeing very closely with Cu11 Sb2• It forms au extensive deposit 
near Mytilene in Asia Minor. It is named after Professor Horsford. by 
A. Laist and T. H. Norton in Amer. Chem. J ourn., vol. x, p. 60, 188-. , 
Inesite.-A hydrnted silicate of manganese and calcium, probably 
the same mineral as that called rbodotilit0 by Flink (see below). It 
occurs in :fibrous radiated forms, of a flesh-red color, in the Dillinburg 
region, Germany. Hardness, 0 to 7; specific gravity, 3.103. An anal-
y i gave: 
Si 2 MnO CaO FcO MgO .A.ti03 H20 
4:J.92 38.23 .00 0.69 0.28 0.29 8.49= 99.90. 
Described by A. Schneider in Zeitschr. deutsch. geolog. Ges., 1888, 
vol. XXXIX, p. 829. 
Ignatieffite.-A ~arne given by K. K. Flug to a variety of aluminite 
from Bachmut in outbern Ru sia,. It occurs in con iderable quantity 
in r niform concr tionary forms a,ud though impure may have techuica,l 
valu . ( erb. Ru. . 1in. Ge . . , , t. Peter bnrg, vol. , xrn, p. 116.) 
Lwigbcinite.-A min ral of unu ual com po. ition, a silico-antimonate of 
mangan e arnl ir n. It occur. in hexagonal pri ma tic cry tal , often 
compl x in form and r muling apatite. It has an iron-black color, 
c m tallic lu ter nd couchoi<lal fractur . The hardne s i 6.5, the 
p ific gravity 4. 1 . n au, ly. i, yielded: 
,In I•'eO 
64.00 10.32=100.62. 
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The author regards this as correspoudiug to a mauganese silicate (Mn5 
Si07) and antimonate of iron (Fe38b208) iu about the ratio of 4: 1. 
Langbanite is found at Langban, Sweden, in granular limestone with 
schefferite, magnetite, ·and rhodonite. (Described by G. Flink, in the 
Zeitschrift f. Kryst., 1887, vol. xxm, p. 1.) 
Lansfordite.-A white translucent mineral having a crystalline struct-
ure and vitreous luster. The hardness is 2.5, the specific gravity 1.54 
to 1.69. An analysis by Keeley gave: 
CO2 
18.90 
MgO 
23.18 
H20 
57.79=99.87. 
Of the very large amount of water contained 26.3 per cent;. were lost over 
sulphuric acid at the end of a week. The formula deduced is 3Mg003, 
Mg(OH)2+21H20. It occurs as a stalactitic growth in the anthracite 
coal mine of Lansford, near Tamaqua, Schuylkill County, Pennsylvania. 
(Described by F. A. Genth in Zeitschr. f. Kryst., vol. xtv, p. 255.) 
Laitbanite.-A new zeolitic mineral resembling stilbite from the 
basalt, near Lauban, Silesia. It occurs in fine fibrous radiated snow-
white aggregates, sometimes spherical in form. The hardness is 4.5 
to 5; the specific gravity 2.23 . . An analysis gave: 
SiOi AbO3 FeO CaO MgO H2O 
47.84 16.74 0.56 16.17 1.35 17,08=99.76. 
This corresponds to 2CaSi03, AI2(Si02b 6H20, which brings it near 
to laumontite. (Described by H. 'rraube in Jahrb. Min., 1887, vol. 
u, 64.) 
Laurionite.-A mineral of comparatively recent origin, having been -
formed as the result of the action of sea-water upon the ancient lead 
slags at Laurion, Greece, where there were lead and zinc mines worked 
by the Greeks before the Christian era. Laurionite occurs in white 
prismatic crystals related to menclipite in form, and has a hardness of 
3.5. An analysis by Bodewig gave: 
Pb O Cl Il2O 
79. 38 3. 17 i:3. 77 3. 68 = 100. 
This gives the formula Pb(OH)z, PbCl2• 
Associate<! with the laurionite is another mineral in tabuJar mono-
clinic crystals and having the same qualitative composition. It is in-
ferred to be also an oxy-chloride. of lead and has been named F-iedlerite 
after Baron Fiedler. (Described by G. vom Rath in Sitzungsber. Nied. 
Ges. Bonn., June 6, 1887.) 
Mangano-tantalite.-A member of the tantalite-columbite group of 
minerals from the gold washings in tbe Ural. It bas the form and 
habit of common columbite, but the specific gravity is 7.37, and the 
color, though nearly black, is orange-red in thin splinters. 'l'he follow-
ing analysi by Blomstranu shows it to be pure tantalate of manganese: 
Nb20 G Sn02,W03 MnO 
4.47 0,67 13. 88 
F eO 
1. 17 
Cao 
o. 17 
ign. 
[0. 17] = 100. 33. 
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This mineral is of interest because it shows that the same form belongs 
a,like to the tantalate and niobate of iron and manganese, although the 
mineral ordinarily called tantalate does not conform to this very closely. 
(Described by A. Arzruni in Verb. Russ. Min. Ges., St. Petersburg, 
vol. XXIII, 181.) 
..l fartinite.-A pseudomorphous mineral having the form of gypsum, 
but consisting chiefly of calcium phosphate; it is from the guano of the 
Island of Cura9oa. It appears in aggregates of minute rhornbohedrons, 
white or yellowish in color. The specific gravity is 2.894. An analysis 
gave: 
P205 Cao H20 Organic Insol. 
47. 67 46. 1s 4. 52 o. 75 o. ~o = 99. 92. 
For this the formula is 20a3(P04)z, 4 OaHP04+H20. (Described by 
J. A. Kloos in Samml. Mus. Leiden, ser. 2, vol. r; abstract in. Jahrb. 
Min.,. 1888, vol. r, 41 ref.) 
Mazapilite.-Stated on the basis of a preliminary examination to be 
an arsenite of calcium and iron. It occurs in deep red to black crystals, 
having a hardness of 7, and a specific gravity of 3.567. It is from the 
mining district of M azapil, Zacatecas, Mexico. (G. A. Koenig in Pro-
ceed. Acad. NaL. Sci., Philadelphia, July 3, 1888.) 
Melanocerite.-See Barkevikite. 
Metalonchidite.-A varity of marcasite from the St. Bernhard mine, 
near Hausach, Baden. It is peculiar in containing 2.7 per cent. of 
arsenic, with some uickel and lead, and hence approaches Breithaupt's 
Ioncbidite. (Described by F. Sandberger in Oesterreich. Zeitschr. Berg. 
Hiitt., 1887, vol. xxxv.) 
Metastibnite.-A form of antimony sulphide, like stibnite in composi-
tion, but of a bright red color, like the corresponding compound obtained 
in the laboratory. It occurs sparingly as an amorphous red deposit at 
Steamboat Springs, California. (Described by G. F. Becker in Mono-
graph xnr, U. S. Geological Survey.) 
Nordenskioldine. - Yee Barkevikite. 
Paposite.-A bydrou iron sulphate from the Union mine neal' Pa-
po a, Atacama. It occur in dark red crystalline masses, having a 
fiurou' radiat d trncture. The formula obtained by Darapsky is 
2Fe20:1 3 3+10H20 o that it approaches closely to fibroferrite. 
(B 1. oc. Min. o. 92, October, 1887, in Jabrb. Min., 1889, 
V 1. I 2 r f.) 
Pseudobi tite.- 11 alt ration product of tbe biotite from the crystal-
liz d lim tone of th l ai. er. tuhl. The mean of two analy ·e gave: 
i i Ti 1 AhOJ Fe., 3 1fo2 a MgO IC2 H20 
a5. 01 1. u~ 15. 1 10. ~ o. o 22. o 2. oo 10. 11 = 1co. 45. 
compound. (De crib d hy A. 
·nrrin rr wi ll h liopbyllite ( a v ) at the 
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Ha.rstig mine, PaJsberg, Sweden. It occurs in massive forms, having a 
columnar or fibrous structure, and shows two unequal cleavages inclined 
at an angle of 82½ degrees. On the basis of an optical examination it 
is referred to the triclinic system. The color is rose-red and the luster 
silky. The hardness is 4 to 5, and the specific gravity 3.03. An an-
alysis yielded: 
Si02 MnO FeO CaO MgO PbO H20 
43.67 37.04 1.11 8.38 0.15 0.77 7.17=99.29. 
This gives as the formula 2 (MnOa).SiO3+H2O, which brings it in com-
position near the bydrorhodonite of Igelstrom which is MnSiO3+H2O. 
In form and appearance it bears some resern blance to wollastonite and 
pectolite. It is the most recently formed of the minerals of the Harstig 
mine, filling cavities between calcite crystals. (Described by G. Flink, 
in (Efversigt Vet. Akad. ForhandL, Stockholm, 1888, p. 571.) See 
Inesite, above. 
Riebeckite-A mineral belonging to the amphibole gronp, from the 
island of Socotra, where it was collected by Dr. E. Riebeck, after whom 
it is named. It appears in slender prismatic crystals, having the char-
acteristic cleavage imbedded in granite. The color is black. An aualy-
sis, after deducting 7.12 per cent. zircon, yielded: 
Si02 Fe20 3 FeO MnO CaO MgO Na-20 K20 
50.01 28.30 9.87 o.63 1.32 o.34 s:19 012 = 99.98. 
It is thus like the pyroxene rngiritr, essentially a silicate of iron sesqui-
oxide arnl soda, and is regarded as occupying the same place among the 
amphiboles. The mineral arfvedsonite has occupied this position, but 
recent analyses have made it contain chiefly iron protoxicle, and if these 
am sustained, riebeckite cannot be united with it. (Described by A. 
Sauer in Zeitschr. deutsch. Geol. Ges., 1888, vol. XL, 138.) 
· Rosenbuschite.-See Barkevikite. 
Sulphohalite.-A mineral consisting of the sulphate ~nd chloride of 
sodium. It was discovered by W. E. Hidden on t.he hanksite of Borax 
Lake, San Bernardino County, California, and thus far is extremely 
rare. It appears in rhombic dodecahedrous, which are transparent and 
of a faint greenish-yellow collor. The hardness is 3.5, and the specific 
gravity 2.489. An analysis by ,f. B. Mackintosh yielded: 
803 Cl Na2C03 
42.48 13.12 1.77 
or calculating the chlorine and sulphur as combined with sodium only: 
Na2S04 NaCl Na2C03 
75.41 21.62 1.77=98.80. 
Tlli corresponds to 3Na2SO4 2NaCl. The name sulphohalite is given in 
allusion to the unu ual composition of the mineral. (Described by W. 
E. Hidden and J.B. Mackintosh in .Amer. _Journ. Sci., 1888, vol xxxvr, 
p. 463.) 

BOTANY FOR 1887 AND 1888. 
By F. H. KNOWLTON, M. S., Assistant Ciirator in the Natfonal Museum. 
The years 1887, 1888 have witnessed the publication of a very large 
amount of material, considerably in excess of that of many former 
years, without there being published anything of special moment. The 
results that have been presented may be regarded simply as a contin-
uation of the various lines of investigation that have occupied attention 
during later years. Since the field of systematic botany has been so 
thoroughly worked up, mora and more attention has been shown to the 
investigation of problems of histology, physiology, and embryology. 
Notwithstanding the many avenues open for the publication of material 
of this character, several new periodicals have been inaugurated: Mal-
phigia, The Annals of Botany, Pittonia, Garden and Forest, etc. The 
constantly increasing attention that has been given of late years to the 
study of Bacteria bas resulted in the production of such a mass of ma-
terial that it can no longer: be considered under the bead of botany, 
and must be relegated to the special journals and works devoted to the 
subject. 
The compiler desires to make special acknowledgment for valuable 
assistance to the J onrnal of the Royal Microscopical Society, in which 
Prof. A. W. Bennett bas given so complete a digest of current botanical 
literature. 
VEGE'.l'.ABLE .AN.A.'.I.'OMY .A.ND PHYSIOLOGY. 
The structure of the vegetable.cell-wall bas been much investigated 
of late years, and ma,ny of the mooted questions had seemingly been 
set at rest, but the latest observations may possibly render some of them 
doubtful. Elliott (Tra.ns. Bot. Soc. Edinb. xvn) has given an interesting 
resume of recent researcltes in this direction. Beginning with the pre-
sentation of the theory of growth by opposition as defined by Prings-
beim, and the theory of intnssusception as presented by Nageli, von 
Mohl, and others, he traces the growth of ideas as modifil)d by the 
researches of Sclnuitz, Strasburger, Wiesner, Klebs, Schneck, and 
others, and concludes that the present state of our knowledge warrants 
the followiug conclusions: (1) Growth of the cell-wall may be affected 
by deposition from the protopla m of the cell; (2) the qell-wall, howe\"'er, 
always contains, during the life of the cell, living protoplasm, which is 
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united to the cell-protoplasm; (3) this intramural protoplasm appears 
in some cases capable of growth on its own account; ( 4) possibly the 
cell-wan is formed in the same way as the starch grain. Pechi (Atti 
Soc. Tosc. Sci. Nat., VIII) has very recently studied the thickening of 
cell-walls in the leaf.stalk of Aralia. During the early stage of growth 
the thickening takes place mainly in the angles, but later distinct lay-
ers of cellulose are formed within each cell, which soon becomes ligni-
:fied. From this tbe author concludes that in the earlier stages the 
thickening is mainly by intussusception, and during the later stages 
probably by opposition. On the other hand, Noll (Abhandl. Sencken. 
burg Na turf. Gesell. xv) concludes, from an experimental application 
of staining reagents, that growth takes place chiefly by opposition, and 
the part played by intussusception is unproved. Krabbe has also 
studied the structure and growth of the cell-wall (Pringsheim's Ja~rb. 
f. Wiss. Bot., XVIII). He investigated especially the process of increase 
in thickness in the walls of the bast cells of the Apocynacece and As-
clepiada.cem, and found them to be composed of lamellre, which are 
themselves made up of lamelhe. These lamellre apparently arise by 
fresh formations from tbe protoplasm. Intussusception he regards as 
playing only a subordinate part, and must be confined to the innermost 
lamell re. Zimmermann has an exhaustive treatise, '' Die Morphol. u. 
Physiol. d Pflanzenzelle," which forms the third volume of Schenck's 
"Handbuch der Botanik." It treats very fully of the structure and 
chemical composition, as well as the physiology of the cell. 
The morpb0logical and chemical composition of protoplasm bas been 
treated of at great length by Schwarz (Beitr. z. Biol. d. Pflanzen, B. 
v). He bas given many details of the action of various reagents upon 
protoplasm and its various modifications, only a few of which may be 
here enumerated. The varying acid or alkaline reaction of cell-sap he 
attributes to the substances in solution in it, such as pigments. The 
protoplasm he has found to be always alkaline in reaction, as also i the 
cytopla m, nucleus, chromatophores, and in some cases the protein-
grain . The chlorophyl the author regard as having a fibrillar struct-
ure compo ed of what he calls chloroplastin. The nucleus is composed 
of ev ral, ub ·tances, among which he recognizes chromatin, pyrenin, 
linin, an<l paralinin. The cytopla mi made up of three substance : (1) 
the c 11- ap, (2) the micro omes, in oluble in water and the cytoplasm; 
(3) the ·;rtopla tid.', All the nuclear ubstances, with the excet)tion 
f •hr mopla:tin and cytopla tin, are olnble in concentrated potash-
I e r a 1 p r ent. olu ion of ·odinm cl1loride. 
'Th influ nc of Jic,·bt npon protopla mi• movement," in Journ. Linn. 
o ·. L nd. xxrv, i the titl of a long paper by Moore. The well-
kn wn cir um, tauc f th chlorophyll grain, becoming coll ct d into 
ma·: in uuligbt nd ing mor or 1 · ui per, ed in darkn ba 
n -v r:fnll, r -inY .·ti t , aucl th c nclu ion reached j that th 
i. pl the r ult of illumination than h , t. • rauk 
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applied the term epistrophe to the distribution of the grains upon the 
free walls of the cells, and apostrophe to the arrangement on the side 
walls. Apostrophe produced. by strong illumination Moore proposed 
to call positive and that produced by weak illumination, negative. He 
coins the word phytolysis for the whole of these phenomena. He also re-
investigated the question as to whether the grains are drawn along pas-
sively with the streaming plasma, or whether they possess the power 
of independent motion. He :finally adopts the conclusions of Sachs, 
Pfeffer, and others, that they are drawn along passively. 
The nucleus has been the subject of numerous experiments and stud-
ies. Thus Zacharias (Bot. Zeit. XLV.) has investigated its structure 
and concludes that the cell-nucleus of both plants and animals is com-
posed of two distinct substances, which he calls plastin and nuclin, which 
remain undissolved after treatment with artificial gastric juice. The 
nuclin forms the colorable :filament loups of the nucleus that remain 
after treatment with artificial gastric juice or hydrochloric acid, sharply 
defined and shining in appearance. H also readily absorbs certain pig-
ments, especially me thy I-green. Plastin, on the other hand, is an essential 
constituent of the entire protoplasmic cell-contents, and differs from 
nuclin in its action under reagents. The prevalent theory that, the vital 
properties of the cell are derived from the nucleus has been confirmed 
by Klebs (Biol. Oentralbl.), who plasmolysed living cells of Zygnemia 
with a solution of sugar. The effect of the plasmolysis was to cause 
the cell-contents to contract and separate into two halves, each contain-
ing one of the two chlorophyll bodies, while the whole of the nucleus 
was containeu in one of the halves. The half.cell containing the nucleus 
soon regained its activity and surrounded itself with a new cell-wall.· 
The half-cells destitute of nucleus, while they retained their vitality 
for a considerable time and even produced an abundance of starch, never 
started to grow, and could not secrete a new cell-wall. Zacharias has 
still more recently studied the part taken by the nucleus in cell-division 
(Ber. deutscll. Bot. Gesell. v.). He confirms the earlier observations 
that the cell protoplasm does not penetrate into the nucleus during its 
division. Haberland (op. cit.), has studied the position of the nucleus 
in mature cells and reaches the conclusion t_hat their position is not ar-
bitrary, but depends on its function as the bearer of the idioplasm which 
governs development. The young condition of the vacuoles has been 
investigated by Went (Arch. Neerland, xxr.). Ile :finds, contrary to 
the general opinion, that minute vacuoles are present in the youngest 
cells, for example, in the growing point. He also found vacuoles in 
oospheres, pollen-grains, and cam bi um-cells. Halsted has recorded 
(Bot. Gaz. XII.) the finding of three nuclei in pollen-grains of Sarnbucus 
racemosa. 
Chlorophyll has also been made the subject of recent investigation. 
Tschirch has given (Ber. deutsch. Bot. Gesell., v) a, resume of recent 
studies on the composition of chlorophyll, and concludes that iron is 
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not a necessary constituent. He gives O28H47N306 as the formula for 
pbyllocyanic acid. Schunck has also studied the chemistry of chloro-
pbyle (Proc. Roy. Soc. Lond., XLII). Hansen states (Arbeit. Inst., 
Wii.rzburg, III) that the orange-red pigment reported to have been 
observed in leaves is only an aggregation of the J"ellow chlorophyll 
pigment, which bas an orange tint when present in dense masses. Epi-
dermal chlorophyll has been further studied by Moore ( J ourn. Bot., 
:xxv) and the preparation of pure chlorophyll described by Macchiati 
(Malpigh1a, I), Peyron (Compt. Rend., cv), bas devised an instrument 
with which he Las investigated the hourly variation in tl1e action of 
chlorophyll, finding that tlle fuuction at different hours iu the <lay is 
proportional to the intensity of light. 
Numerous other cell-contents have been studied. Hillhouse (M.idl. 
Nat., x and xr) has investigated the funct10n of tannin, and finds that 
it is not used in the process of growth after its production, and it can 
not therefore be regarded as a food material. Fribosin is described by 
Zopf (Ber. deutsch. Bot. Gesell., v) as a new cell-content, found in the 
conidia of Podosphmra, Sphwrotheca and Erysiphe. The formation of 
oxalate of lime in leaves has been investigated by Scbimper (Bot. Zeit., 
XLVI), and the formation of calcium oxalate by Wakker (see Bot. Cen-
tralbl., xxxrv). In regard to the acid secretion from the roots of plants 
Molisch states (Sitzb. K. K. Zool. Bot. Gesell., Wien, xxxvrr), that it 
attacks organic substances even more powerfully than iuorgauic, and 
not only dissolves them but induces other important chemical changes. 
The use of histological elements as a means of classification has beeu 
further investigated during the year, and while no comprehensive dic-
tum can yet be laid down, substantial progress bas been made, ai.d the 
prospect is tlrnt when all plants have been thoroughly investigated 
distinctive characters will be detected. Hildebrandt, for example, has 
examined a large number of species of .A.mbrosiew and Senecionide<B 
(Beitr. Z. vergleich. Anat. der Ambros. n. Senec. Inaug. Diss.) and con-
cludes that they may be very clearJy distinguished by the histological 
elements. Jaunicke (Bot. Central bl., xxxr) also concludes that the three 
genera of the Geraniacere examined by him can be distinguished from one 
another by characters derived from the trncture and distribution of the 
vascular bundle in the leaf and flower-stalks. Juel (Bot. Ceutralbl., 
xxxrn) lrn studied the anatomical tructure of the 11-farcgraviacem, and 
'.loler •d r (' e Bot. Centralbl., xxxn1) ha di cu ed "The sy tematic 
val e f the perforation in tue walls of ve~ els," and Wible ha a paper 
i gno tic de. coniferen Holzer." On the other hand, Plitt (Beitr. 
1 i h. Anat. 1. Blatt tiele d. Dikotyledonen) ha examined the 
r l ~cf. talk of tw hu dr cl and ighty-three plant in thirty 
na ral rd l\ f r •h, ract r f y t matic value and the r ult w re 
n, in] · 11 a iY , an 1 , n ( i I ra, LXX) ha investiO'at cl th w cl f 
L ·f/1 m ·no: rt, , n 1 find .· that he divi. ion into tb ub-orcler Papilion-
a ·r · 'e lpfo · o· aml 1llimo · r, <1 e.· not c rre pond to . tructural diff r-
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ences in the wood. He finds, however, that the species of most of the 
tribes, such as Genistem, Dalbergiem, etc., do exhibit common char-
acters. and in a few genera, e. fl., Cassia, Gercis, Podalyria, Sophom, the 
species may be distinguished by histological characters. The structure 
of the Ohenopodiacem has been worked out in an elaborate :inanner by 
Professor 13t. Gheroghieff (Bot. Oentralbl., xxx alHl xxxr), and he finds 
that many species may be distinguished by the histological elements of 
stem or roots. 
The further contributions to this same general subject have been 
uuusually numerous. A few only may be mentioned by title: Daguil-
lou, "StructureoftheLeavesof' Certain Ooniferce" (Bull. Sec.Bot.France, 
xxxv); Flot,' H Aerial Stems" (Z. c.); Baillon: ''Ovules of Plantago'' 
(13ull. Mens. Soc. Linn., Paris, 1887); Penzig, "Anatomy and Diseases 
of'theAurantiacern" (Rome, 1887); Halsted, ''Trigger-hafrsof the Thistle-
-flower" (Torr. Bull., xv); Schenck, ''Anatomy of Water Plants" (Ubl-
worm u. Haenstein's Bibliot. Bot., 1); Coulter and Rose," Development 
of the Fruit of Umbelliferrn" (Bot. Gaz., XII). 
The literature relating to tlie fertilization of flowers bas been particu-
larly extensive, and during the,y-ear much valuable information bas been 
obtained. Thus Hildel>randt (Bot. Zeit., XLV), has studied the fertiliza-
tion of Oxalis, and particularly the trimorphic forms. For example, in 
Oxalis Bowiei the short-styled form was found to be only imperfectly 
fertile when polinated with its own pollen, and the seedlings from this 
form produced only mid-styled plants, while the short-styled crossed 
, with the mid-styled produced mid-styled plants exclusively. l\tianyother 
equally interesting results were brought out. Burck (Ann. Jard. Bot. 
Buitenzorg, vr), who has been working on heterostylism and self.fertiliza-
tion, announces tlle finding of transitiou forms between dimorphic and 
trimorphic flowers in species of Gonarius, Averrhoa, etc. Robertson, 
(Bot. Gaz., xn), describes the method of fertilization of Galopogon parvi-
jlorus, asserting that it is accomplished by small bees; Lindman (Bot. 
Centralbl., xxxn), describes methods for fertilization of certain Alpine 
plants, and Magnus (Bot. Contralbl., xxxm), has studied the pollina. 
tion of Bilene injlata. Jordan's paper, '' Beitr. z. physiologischeu Or-
ganography d. Bl umen "(Ber. ueutRch. Bot. Gesell., v), is one of the most 
extensive. He studied flowers representing three classes, viz: Actino-
morphic honey-flowers, Actinomorphic pollen-flowers, and Zygomorphic 
honey-flowers. He found in a11 an evident adaptation for cross-fertiliza-
tion by aid of insects. TlJe polination of Zannichellia palustris is de-
scribed by Roze (Morot's Jouru. Bot., I). The single stamen is located 
at the base of the cupulif'orm perigyne, which includeR from one to six 
pistils, is at first almost sessile, but just before flowering the :filament 
elongates aud carries the anther above the pistils and the pollen in fal-
ling is caught by the fnnnel-shaped stigmas. MacLeod (Arch. de Biol., 
VII), has added a sort of appendix to the great work of Miiller on the 
fertilization of flowers. 
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Of other papers on the same subject may be mentioned the following: 
Robertson, "Insect Relations of Certain Asclepiads" (Bot. Gaz., xn); 
.Arcangeli, '' Flowering of Euryale ferox" (Atti Soc. Tosc. Sci .Nat., VIII); 
Nicotra., "Pollination of Serp1ias" (Malpigdia, I); Oliver, '' Pollination 
of Pleurot1iallis ornatrus" '(Nature, XXXVI); Webster, "Fertilization of 
Epipactis 7atijolia," (Bot. Gaz., xn); Bateson, ( Ann. Bot., I.), '' Effect 
of Cross-Fertilization on Inconspicuous Flowers." 
Wortman has studied the rotation of tendrils and finds that the move-
ment is similar to the movement of climbing stems, being howev~r much 
more irregular. The movement in some specielis not always uniform, 
that is, a part of a tendril may rotate to the right and another part of 
the same tendril rotate to the left. Gardner (Proc. Roy. Soc., Lond., 
XLIII), has continued his exceedingly interesting experiments on the 
pulvinus of Mimosa prudica. He examined sections cut under an aqueous 
solution of eosin, and found that the coloring matter penetrated and 
acted upon the protoplasm of the outer cells of the convex side of the pul-
vinus, while the specially irritable tissue on the other side was left un-
stained. Electricity was then employed and the extreme delicacy of 
the irritable tissue was manifest. In conclusion, Gardner states that in 
his opinion the protoplasm of plant as well as animal cells is capable of 
active contraction, and the movements of all irritable plant organs is due 
to a definite contraction of the protoplasm. Vines (Rep. Brit. Assoc. 
Adv. Sci., 1887) has extended these experiments upon Mimosa, and finds 
that atropin causes the closing of the leaves or an effect similar to dark-
ness, while physoatigmin produces the opposite effect or that of light. 
Elliott has given (Trans. Bot. Soc. Edinb., xvn) a valuable resume of 
opinion in regard to the movement ·of watt>r in plants. The old view 
of Sachs, Unger, and others, that the water travels in the walls of the 
ligni.fied tissues, is proved by the later experiments of Van Tieghem, 
Elfving, and others to be wrong, since in branches of Taxus in pigment 
solution, the walls of the· cells remain uncolored, while the cavities of 
the cells are full of coloring matter. The weight of opinion incline to 
regard the path of the water as through the cell cavity. The part 
taken by the mednllary ray in the movement of water bas been re-ex-
amined by Jan e (Pringsheirn's Jahrb. f. Wiss. Bot. xvn1), and the 
theory propounded by Gocllew ki is confirmed hy his experiment. The 
living parenchymatous element of the wood undoubtedly take an im-
portant part in the movement of wat r. The investigation were made 
m · ly with c nifi r , bu the author think that it would be th ame 
in cl • yl don . "The Liter tare of Transpiration," by Burger tein 
( erb, ndl. k. k. Zool. ot. • ·ell. "\Vi n, xxxv1n) is important. He 
ha c 11 t d a Ii. t f ,; o hundr <1 au thirty- ix work , of gr ater or 
I ni u] p 1i h d tw n 167J and 18 6. No le than ix-
g ' ar r r ., nt 1. II n low al.'O ha a pap r on ' Tran -
fan ti n ,f livin()· 1 r >t pla m "in ,Tourn. Linn S . Lond. 
1 n r h, paper iu B t. Zeit. XLV. Chri ti on, who b,, 
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conducted a series of experiments to ascertain the relative monthly in-
crease in the girth of trees (Trans. Bot. Soc. Edinb., xvn), concludes 
that in Scotland the commencement of the growing season in deciduous 
trees is in April, and reaches its maximum in J uue; that of evergreens 
is earlier, attaining its maximum in May. The end of the growing 
season is for l>0th about the end of .August. The "Growth and origin 
of multicellular plants" has been studied by liasser (Journ. Bot. xxv). 
0HEMIS1'RY OF PLANTS. 
Some exceedingly interesting and valuable results have lately been 
brought out in regard to the sources of nitrogen in plants. The long-
current statement that plants necessarily absorb their nitrogen in a 
combined form seems to require modification. Indeed Lawes and Gil-
bert some time ago pointed out that the ordinary sources of supply in 
the soil will account for only a fraction of the amount used by plants. 
H. Marshall Ward ( Ann. Bot. I) has given a val nab le resume of '' Some 
Recent Publications Bearing on the Sources of' Nitrogen in Plants," 
the first of these, the now well-known paper by Frank, published in 
1875, announcing the discovery of a symbiosis between the roots of cer-
tain plants, notably Oupulijerm, and a fuugus. These fungoid growths 
surround the roots by a dense mycilial web. A part of the hyphm pen-
etrate the epidermal cells of tlie root, while tbe rest act as or take the 
place of root hairs, there being in these trees no root hairs developed. 
The fungus, it will thus be seen, is essential to the life of the host, for 
by its aid alone is it able to take up the nutritive material of the soil. 
Later, in 1886, Hellriegel, director of the agricultural experimental sta-
tiou at Bern berg, iu conducting an extensive series of experiments to 
ascertain the sources of the supply of nitrogen, reached results that 
throw very considerable light upon the question of symbiosis as de-
scribed by Frank. He cultivated Gramincm in soil destitute of nitro-
gen and shut off from all possible sources of supply except the free air. 
After the supply of nitrogenous materials storeu up in the seed had 
been exllausted the plants ceased to grow, and unless furniahed with a 
fresh supply, all died. There can thus be no doubt that they are una-
ble to utilize free nitrogen from the air. On the other band, peas cul-
tivated under precisely similar conditions continued to grow. The 
ouly time at which the growth was stopped was when the supply in the 
seed was exhausted, when t.here was a brief period of cessation of 
growth, but this was soon overcome and the plants again became 
liealthy and vigorous. The question is, Whence came the nitrogen 
which allowed a growth of this kind 1 The only answer is that it must 
parn come from the air, arnl evidently the Leguminosem possess powers 
JlOt enjo_yed by the Graminoo. Hellriegel noticed that 1be plants that 
,quickest recovered and were the most vigorous were those fa which the 
Toots exhibited the large8t 1rnmber of the well-knowu tubercular swell-
ju_gs7 which, a· wa::; tlH-m known, were caused by what were called bac-
JI, Mis. 14~-31 
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teria. Little stress was placed by Hellriegel on the observations of 
Frank, but as Ward has shown in bis paper "on the tubercular swell-
ings on the root of Vicia Faba" (Phil. Trans., 1887), there is a clear rela-
tion between the presence of this ft,mgus and the power of fixing pure 
nitrogen, enjoyed by Leguminous plants. A further contribution to 
the same subject is given by Lawes and Gilbert in Proc. Roy. Soc. 
XLIII. 
"The Comparative Chemistry of Higher and Lower Plants," by Miss 
Abbott (Am. Nat., xxr), is a Yery suggestive paper, although still lack-
iug confirmation in many particulars. It is claimed by the author that 
a progression in chemical complexity can be traced pari passu with 
the progression in structural differentiation. Of the other paper~ of 
more or Jess interest may be mentioned the following: Staco, "Plant 
O<lors" (Bot. Gaz., XII); Schimper, "Ueber Kalkoxalatbildung in den 
Laubblattern" (Bot. Zeit. 46 Jahrg). 
Krasser, "Ueberden microcbemiochen nachweis von Eiweiss korpern 
i11 den Pflanz lichen Zellhaut" (Bot. Zeit. 46) ; "On the Nature and 
Toxic Principle of the Aroidern," by Pedder and Warden (Journ. Asi-
atic Soc. Bengal, LVII). Theauthorsberefound that the irritating effect 
on tongue, stomach, etc., of the Aroidece is a purely mechanical one. 
Tlle cell~ of the Arums are filled with needle-shaped crystals of oxa-
late of lime and by mechanical action produce the deleterious effects; 
H The Ash of Tillandsia usneoi<les, by Palmer (Am. Nat. xx). 
TECHNOLOGY. 
The constantly increasing attention that is being given to the micro· 
scopical l:ltudy of plants has given rise to a, copious liter~ture of the 
subject, which bas been considerably added to during the year. Det-
mer's "Das Pflanzenphysiologische Praktikum" is perhaps the most 
important work that has appeare<l. The work is evidently the result 
of the author's personal experience in teaching physiology, and is a 
very carefully written account of all the manipulations required to" 
illu trate the ordinary facts of plant physiology. The details are very 
miuutely given. "Manipulations deBotanique, guelle pour Jes travaux 
<1 hi tol gi vegetal ," by Girod, is also a valuable work. H The appli-
cation of the paraffiu-imbedding method in Botany," by Moll (Bot. 
az., XIII), i av ry interesting paper detailing accounts of tbe uces · 
ful im bedding and cutting of the most delicate vegetable tissue , such 
a th gr wi g point of root anJ stem , flower bud , etc. The appli-
cati n of z ologi ·al m thod to botany bas only recently been succe ~ 
fol in · h 1 t dition of tra burger' "Botani che Praktikum ' 
· ntaiu n- m n in fit. ch··ulaudha al ocontd"but <lobser ati n 
on b pr f im cl in(Y ( t. ntralbl, xx ·, aud B t. az., _ ur), 
E ucl _ am 11 al' ba a bort n t iu ot. az,., ~·rn. Bumpu Im 
de.- -rib az. 'JI) a ·iw1 I aud iu p n \:P-, el_f-reg · terin~ au _ _. 
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anometer, and Barns (op. cit) bas described a registering auxanometer. 
Goodall (Am. Journ. Sci. xxxv) bas described a combination auxano-
meter and clinostat. Campbell has recorded some interesting experi-
ments (Bot. Gaz., xn) regarding the successful staining of the nuclei ef 
living cells. A 0.1 per cent. solution of dahlia, a violet-purple pigment, 
was made and this dilutecl with from fifty to one thousand parts of water. 
The object, as for example the stamen hairs of Tradescantia, on being 
immersed in tbis solution for a time had the nuclei very deeply stained .. 
The ordinary protoplasmic movements were not interfered with in any 
way. Campbell has also another note on the absorption of analine 
colors by living cells (Bot. Gaz., xn), a continuation of in·vestigations 
first made by Pfeffer. Welling bas a short paper in The Microscope, 
vnr, on staining and mounting plant sections, and Doherty (Am. 
Month. Mic. J ourn., IX) has given extensive notes on the staiuing of 
animal and vegetable tissues. 
'.l'EXT·BOOICS. 
The following text-books have appeared during the year: '' Elements 
of Botany," by Gra.y; "Botanische Practicum," second edition, by Stras-
burger; ,: Course of Practical Instruction in Botany," Part II, by Bower 
aud Vines; "Elements of Botany" by Bastin; '' A Manual of Botany," 
fifth edition, by Bently; "Hand-Book of BritislJ Flora," fifth edition, 
Bentham and Hooker; '' A Primer of Botany" by Knight; "Schule-
Botanik" by Krause; "Botanique Elementaire" by Mangin; '' Lehr-
buch znm botanischen Untersicht" by Schramm; '' Elementary Prac-
tical Biology (vegetation)," by Shore. 
DI.A.TOMS. 
The Diatomasem collected by the Challenger expedition have been 
worked up by Castracane and presented as volume II of the Botany of 
t!Je expedition. He .first reviews the biology of diatoms, and writes of 
geographical and batbymetrical distribution. He proposes the terms 
"val val" and" zonal" to take place of the confusing terms" side-view" 
and '' end-view." Several new genera and a host of new species are 
described. The classification followed is that proposed in 1872 by H. L. 
Smith; Uostracane bas also a uoto (Atti. Accad. Pontif. Nuovi Linc. 
xxxvrn), recording the :fin<liug of diatoms in the stomachs of Echini and 
Holothurere dredged from a depth 2,511 to 5,274 meters. Imhof claims 
(Biol. Centralbl., vr, that he bas detected the pores through which pro-
toplasmic :filaments are protruded in the valves of certain large species 
of SurirelJa. Kain and Taylor ba,e given (Torr. Bull., xrv) a list of 
the diatoms found at Tampa Bay, Florida. Smith bas a note on diatom 
t:trncture in Joum. Quek. Mic. Club, III, and Schutt (Bot. Ziet., XLCII), 
~' Ucber die Diatomeengattuug OlJretoceros." • 
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ALGJE. 
The most important .American work is the long-promised "Fresh-
wltter Algre of the United States," by Francis Wolle. It is comple-
mental to the author's "Desmids of the United States," which was pub-
lished in 1882, and makes two handsome volumes, one of text and one 
of plates. The atlas contains 151 plates and over 2,300 illustrations, 
drawn from nature by the indefatiga9Ie author himself. The classifica-
tion adopted is, so · far as applicable, that employed for the Marine 
.Algre, viz: Rhodophycere, chlorophycere, and cyanopbycere, the melan-
opbycere not being represented. The classification, however, is unex-
plained and the exact views of the author are difficult to ascertain-
The subject of polymorphism among algre is given a prominent place. 
Bennett (Jouri:_i. Linn. Soc., Lond., xxrv) has recently proposed some 
modifications in the existing systems of classification of Algre, based 
largely on retrogression or degeneration, which, according to the au-
thor is manifested by more or less suppression of reproduction or vege-
tative organs. He traces the various forms of vegetable life to three 
lines of tlescent, represented by three distinct kinds of cell-contents, 
viz: Uolorless, blue-green, and pure green,. The first, originating in 
the bacteri~, includeR all the fungi ; the second type consists of unicel-
1 ular organisms, in which the cell-contents is compose<l of pale, blue-
green endochrome without distinct chlorophyll-grains, starch-grains, or 
nucleus. The third series, and the only one which bas develope<l into 
higher forms of rngetable life, is characterized by cells containing chlo-
rophyll-grains, starch-grains, a nucleus, and usually a true cellulose wall. 
The last published. part of Agardh's cla8sificatiou of algre (Lands 
Univ. Arsskr., xxrn) refers to the Siphonere. He divides the whole 
group into 8ix families: (1) Brsopsidere; (2) Spongodiere; (3) Udotea-
cere; (4) Valoniasere; (5) Caulerpere; (6) Das;ycladere. "Physiol. u. 
alogologiscbe Studien," by Hausging, Prag., 1887, is a collection of the 
author's papers published before on various algological topics. Mme. 
11.. W ebea. van Bo se bas described (Nat. Verb. Hollaud. Maatsch der 
Wetten chappen, Haarlam, 18 7), the curious discovery of algre para-
·it in the hair of sloth . Two new genera and three new species are 
characterized. otter (Journ. Linn. Soc., Loud., xxrv) bas giveu ob-
~ rYatious on the curiou algre growing on the shell of the European 
tortoi ' . Jan e ( la molyti che Ver uch. an Algen, Bot. Central bl., 
' L II) 'hO\ that the liviu protopla m iu various algre i permeable 
t lilute Inti n f mineral alt aud cane sugar. The pla moly i 
c mpl t ly li app ar in two hour ·, an<l ;tfter four day the cell !Jaye 
r rr ined th ir fi rm r turgidity. "Zur Entwicklungi-,ge einiger Oon-
:f n " · , y n · •rbeim, i au iut r tiug pap r on the developrueut 
f · uf va '< •. lJ · n ·itiv ue · f :pirogyra t ho •k i cl crib d 
b . lt I' ( t. "le z . ... ·u ). H nu I ha wheu th :fihtm nt · ar cut 
thr ugh ith •ight ten ell · neare~t the point 
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of' laceration show remarkable changes in their protoplasmic contents, 
the bands of chlorophyll being broken. Cooke's finely illustrated work 
on "British Desmi<ls" has reached parts 7-JO. Oliver has a valuable 
paper" On the Obliteration of Sieve-tube~ in LaminarieIB" (Ann. Bot., 
1); Holmes has a short note (Trans. Bot. Soc., Edinb., xvn), on the fruc-
tification of Sphacelaria radicans and S. olivacea; Scott, "On Nuclei 
in Oscillaria and Tolypothrix," (Journ. Linn. Soc., Loud., XXIV); Nord-
stedt, '' The fresh-water AlgIB of New Zealand,'' (see Bot. Centralbl., 
XXXI); Piccone, '' Dessemination of Algffi by Fish" (Nuov. Giorn. Bot., 
Ital., XIX). 
CHARACEJE. 
Dr . .Allen has given the results of bis long-continued studies of those 
little-known plants in his '' CbaraceIB of America," part I. . This part is 
devoted to the introduction, morphology, and classification, the descrip-
tive portion being reserved for a final part. The key to the classifica-
tion is translated from Nordstedt, with additions of American species 
detected since its original publication. The CharaceIB are world-wide 
in distribution and number in all something over two hundred forms, 
distributed as follows: Nitella, 93 species and varieties; Tolypella, 13; 
Lamprothamnus, 4; Lichnothamnus, 3; Ohara, 102. The same author bas 
given (Torr. Bull., XIV) notes on OharaceIB, in which several new forms 
are described: N-itella Muth.natafrom the Feejee Islands; N. Morongii, 
from Nantucket. and 1'olypella (afterwards changed to Nitella) Macounii, 
from the Niagara River. Vines has a short note on Apospory in Characem 
in Ami. Bot., I. Knowlton (Bot. Gaz., xn) has described a fossil species 
of Ohara (C. compressa) from the Wasatch group at Wales, Utah. This 
is the second American species found fossil, tbe other (0. glomerata Lx.) 
being from the Green River group at Florissant, Colorado. 
FUNGI. 
The activity in the im-estigation of fungi still continues unabated, 
and although few large works have appeared during the year, much 
material, in the form of short papers containing descriptions of new 
species, revision of genera, etc., has been contributed. 
The most important general work is t,he continuation of Saccar<lo's 
"Sylloge Fungorum." De Bary's excellent work bas been translated 
by Garnsey·under the title of "Comparative Morphology and Biology 
of the Fungi, Mycetoza, and Bacteria.." It is indispensable to all ele-
mentary studeuts of thrse groups, and is the best working book that 
we have. Burrell and Earll's "Parasitic Fungi of Illinois, the Eresi-
pheIB," i one of the most valuable .American publications. It describes 
about for ty species and reduce8 many so-called species to synonyms 
of well-known fonns. Cohn's " Kryptogarnen Flora v. Schlesein, 
Pilze," for which Scbrreter is preparing the fungi, has reached tbe 
second part. It concludes the description of the Myxogastres, and 
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em braces the Scbigomycetes, Zy gomycetes, and Oomycetes. Raben-
borst's ''Krypogamen Flora v. Deutschland n. s. w., Pilze," has 
reached parts 27 and 28, being the last contribution from the lamented 
Winter. Part 27 completes the Sphaeriaceoo and includes the small 
sub-order Dothicleaceoo. Part 28 commenceR the Hysteriaceoo and em-
braces the families Hysterineoo, Hypodermioo, and Dichaenacere. 
" Cooke's Illustrations of British Fungi" bas now reached parts 46 to 48. 
Martin's "Enumeration and Description of the Septorias of North 
America" (Journ. Mic., III) includes one hundred and eighty-eight species 
of Septoria, eight of Pleospora, twenty of Rhabdospora, and eight of 
Phlyctoona. He also gives a convenient index to tµe species and a list 
of the host-plants. "The Synopsis of North American Species of 
Xylaria and Poronia," by Ellis and Everhart (Z. c •• III), describes thirty 
species of Xylaria and two species of Poronia. The same authors have 
a "Synopsis of the North American Species of Hapoxylon and Num-
mularia (Z. c., IV). Phillips'" Manual of British Discomycetes," recently 
published as a volume of the International Scientifi~ Series, will be 
useful to American as well as English students, as many of the species 
described are common to both couutries. The work describes nine 
orders, forty-nine genera and about six hundred species. The genus 
Phleospora bas been monographed by Berllase (Nuov. Giorn. Bot. et al., 
xx), who makes out about one hundred and five species, and DeToni 
(Rev. Mycol., ,July, 1887) has a "Revisio Monographica Geasteris e. 
Tribu Geasteromycetum." He recognizes forty-eight species, and Mor-
gan, who reviewed the paper in Am. Nat., XXI, describes two additional 
pecies from Nebraska. '' Les Hymenomycetes D'Europe," by Potouil-
lard, is also a valuable work. As this is the first volume of '' Materi-
aux pour L'Historie des Charupignons," it is devoted to general 
anatomy and classification. 
Of exsicati, Ellis'" North American Fungi" has reached centuries 
20 and 21, and Roumeguere's "Fungi selecti exiscati proocepue Gallire 
et Alg re " ha passed through centuries XLII-XLV. 
Farlow and Trelease have done a most valuable work in compiling 
"Ali, t of Works on North American Fungi," which is issued by the li-
brary of Harvard College. The report of the botanist of the State of 
N w rk, P ck, in "Fortieth Ann. Rept. N. Y. State Mu . Nat. Hi t . 
.t r 1 ," ontain de criptions of about forty new species. 
it i irnpo , ibl to attempt anything like a complete ennmeration 
f 11 tb w rk that ha b en lone, the following li t of articles that 
TH v p ar d in Am ri an p riodical , with a few of the more im-
1 rtant fi rei n paper , will v y ome idea of H magnitud . The 
i Bowing h, v pp ar in th J urnal f l\1icology from July, 1 7, to 
alkin., ' te on Florio.a ~ nngi;" Elli and i..i rbart 
mgi d i i u to yp r a , , :rew Snecie of Fungi 
liti . <ldition t R mularia;' 
rono po-
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rere, Notes on Western Uredine~, New vVestern Uredinere;" De Toni, 
"Revision of tlle Genus Doassausia;" Forster, "Agarics of the United 
States, genus Panus;" Pammel, "Some Mildews of Illinios." 
"The growth of Tulostoma mammosum" and '' Ash-rust," by Bessey, 
have appeared in Am. Nat., xxr; "Cllaracter of Injuries produced by 
Parasitic Fungi upon the host Plants," by Seymour (Am. Nat., xxr); 
''1Eci<lium on Juniperus Virginiana," by Farlow (Bot. Gaz., xrr); '' Un-
cinula polychmta B. and C.," by Tracy and Galloway (Z. c., xn); "Iowa 
Peronosporere and a dry season," by Halsted ( l. o., XII); "The identity 
of Podosphrera minor Howe, and Microsphrera fulvofulcra Cooke," by 
Miss M. Merrey ( l. c., xn) ; " The Mycologic Flora of the Miami Valley, 
Ohio," by Morgan (Journ. Cin. Soc. Nat. Hist., x); "Contributions to 
the Botany of the State of New York," by Charles H. Peck (Bull. N. Y. 
State Mus. Nat. Hist., vol. 1, No 2); the Bnlletin from the Botanical 
Department Iowa State Agricultural Oollege contains several short ar-
ticles on Fungi by Professor Halsted; " Fungi of the Pacific coast/ by 
Harkness (Bull. Cal. Acad. Sci.); "Polyporus sanguineus and other 
Fungi of tlle White Cedar," by P.H. Dudley (Journ. N. Y. Mic. Soc.). 
A few of the papers in foreign periodicals are: Trail, "Revision of 
Scotch Shpreropsidere and Melanconiere" (Scotch Nat., July 18, 18~7); 
· l\fonten, "Ascomycetes observ aux enverons de Liege" (Bull. Soc. Roy. 
Bot. d Belgique); Bornet, "Du Parasitisme der Touffles" (Rev. Mycol., 
1887); Barciay, "Descriptive list of Uredinem in the neighborhood of 
Simla, Western Himalaya" (Journ. Asiatic Soc. Bengal,LVI). In Grev-
iliea Cooke bas several articles: "New .Australian Fungi,"" New Brit-
ish Fungi," '' Some Exotic Fungi." Massee has also an article (l. c.) 
on '' British Pyrenomycetes." Points in the comparative anatomy of 
Uredinem are ·presented by Dietel in Bot. centralbl XXXII; Classifica-
tion of Agaricinere is taken up by Potouillard ( Morot's J ourn. d Bot., II); 
Polymorphism of the Hyphomycetes, by Gasperini (Atti Soc. Tosc. Nat., 
VI);· "On the type of a new Oi'der of Fungi," by Massee (Journ. Roy. 
Mic. Soc., 1888, pt. 2); "Fuugi of -Finland," by Rostrup ·(Bot. Tidss-
kr., xv); "Experimental Observations on cert-ain British Heterrecious 
Uredinem," by Plowright (Journ. Linn. Soc. Loud. XXIV); "Revision 
of tlle genus Bovista," by Massee (Journ.Bot., xxv1); "Fungi Japonici 
Nonnulli," by Spegazzine and Ito (Journ. Linn. Soc. Lond., XXIV). 
DISEASES OF PLANTS. 
In speakine; of the fungus diseases of plants under a separate head-
ing the impression should not be conveyed that they differ from fungi 
in general. It is simply a convenient way of treating .of those forms 
that are especially injurious to cultivated plants. T11e extent of the 
annual injury done to agricultural interests by the attacks of parasitic 
fuugi i little appreciated by the community at large. Even when it 
i under tood that the iujury is caused by parasitic plants, so little is 
known of their nature and conditions of growth that no very effective 
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remedial measures can be employed against them. It is only by care-
fully studying their life history that methods of prevention or cure can 
be suggested. Various governments, but especially those of France 
and the United States, have · undertaken systematic investigations of 
the life history of the injurious forms. Prof. P. Viala, as the represent-
ative of French interests, has visited this country and studied the 
wild grapes and the various fungi found afft>cting them. 
The section of vegetable pathology of the U. S. Department of Agri-
culture, under Prof. F. Lamson Scribner, ha,s accomplislle<l valuable 
work in this direction. His report (Ann. Rep. Dept. Ag., 1887), which 
embraces about seventy-five pages, is illustrated by seventeen plates, 
and deals with the diseases of the vine, the potato blight and rot, straw-
berry-leaf blight, apple scab, rust of beets, leaf rust of cherry, plum, 
peacli, etc., cotton-leaf blight, anthracnose of the raspberry aud black-
uerry, smut of Indian corn, corn rust, etc. The Department has also 
issued a Bulletin (No. 5) containing a report on experiments made in 
1887 on the treatment of the downy mildew and black rot of the grape-
vine. In a former Bulletin (No. 2) the life history of tliese highly <le-
structive parasites bad been treated, and in this, the best method for 
controlling them are described and discussed. 
"Les Maladies de la Vigne" is the title of a large work by Professor 
Via.la. A long list of species is enumerated, among which one hundred 
and fifty species are regarded as accidental, one hundred as saprophytic, 
and twenty-five as parasitic. The larger portion of the work is devoted 
to a few well-known destructive forms, such as Peronospora viticola, 
Oidium Tuckeri, etc. "Le Black Rot et le Coniotherium diplodiella" 
is a well-written pamphlet of eighty pages by Viala and Ravaz. M. 
Priellieux ( Com pt. Rend., cv) has au article ou the grape disease 
( Gonother·ium d'iplodiella). He concludes that it is a true parasite. 
Gasperini (Atti Tosc. Soc. Sci. Nat., vnr) describes a new disea e of 
lemonR, a pecics of A pergillus. Vuillemin (1\forot's Journ. Bot., 1) 
writ s of tlte "Di f)ase affecting cherry and plum trees.'' The disease 
of tomatoe' (Dactyliwrn roseurn, var.,) i describe<l by W. G. Smith in 
0- rd. .,bron., Augn t, 1887. "A new fungus di ease of the vine" is 
characterized by cribner and Viala in Agricult-. Sci., September, 1 87. 
'Ihe, p cie i. named Greeneria fulginea,, and is both saprophytic and 
para. i ti . It i. r ~ported to be very de tructive to frni t in some parts 
f orth ar liua. ' Th cml of peach lea Ye " is de crib d 1.,y Kuowl s 
in 
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habitants of North America, and also a list of all the species, with an 
i11dic:1tion of their habitat. The work is accompanied by ten plates, 
illustrating the spores of each genus as well other parts, such as 
gonidia, apotbeceine, spermogones, pycnides, etc. The much-discussed 
question of the autonomy of Lichens still remains a mooted point. Thus 
Willey, iu tlrn above paper, concludes that "for the present and for 
practical purposes the Lichen remains a Lichen," while Forssell, "Beitr. 
z. Kennt. d. Anatomie u. Systematic d. Gloeslichtenen" (Nov. Act. Reg. 
Soc. Scient. U psal, YIU), describes a new family of the class Ascolichens 
with the gonidia belonging to the Chroococcacere, and Massee (Phil. 
Trans., CLXXVIII), under the name Gastrolichens, describes a form pro-
duced by the union of a fnngns belonging to the order Trichogastres 
with a uni- cellular alga. Moller has furnished the results of the culti-
vation of Lichen-forming Ascomycetes without algre (Unters. Bot. 
Inst. k. Aka<l. Munster-in-Westfalcn, 1887). Recognizing the fact that 
light on this subject can only be obtained by cultivating gonidia alone 
or synthetically combining spores and gonidia, he has turned his atten-
tion to the culture of spores. Contrary to the common statement that 
hypbre coming from germinating Lichen spores necessarily die in a short 
time if gonidia are not stipplied, he found that if germinated in a suit-
able culture medium the hyplire produced "small characteristic 
thalli without any trace of gonidia whatever." These he had at the ·. 
time of writing kept alfre three months, and although they had not 
produced apothecia there were indications that these were being 
formed. He also concluded that the spermatia are not male reproduc-
tive organs, as has been supposed by some. 
Of the shorter papers Willey has described a new species (Dermatiscu,m 
Oafa,wbanse) from --- (Torr. Bull., XIV); Knowlton has enumerate(l 
(Bot. Gaz. XIII) several species found attached to some of the· stone idols 
lately brought to the U. S. National Museum from the Easter Islands, 
an<l Eckfeldt and Ualkins have published a ' 1 Lichen Flora of Florida" 
(Journ. Micology's, 111), enumerating three hundred and thirty species, a 
few of which are new. Bonnier's "La Constitution des Lichens" (Journ, 
<.1. Botanique, 1887) is an interesting paper. 
HEPATICJE. 
The distribution of the Italian species of Hepaticre is considered by 
Massalongo (Atti Congr. Naz. Bot. Critt., Parma, September, 1887), and 
U1Hlerwood bas written of some undescribed forms from California 
(Bot. Gaz., XIII). He describes :fiTe species that hau been sent by Bo-
ln.nder in 1866 to Dr. Gottscbe but were never published. Goebel has 
an i11teresting paper (Ann. Jard. Bot., Buitenzorg, vu), in which he 
describes some curious applianct•s for storing water in the epiphytic 
Jungermannicre of Java. Trabus has a paper in Rev. Bryol., 18S7, 
"Mousse et Hepatique nouvelles d'Algerie." 
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MOSSE8. 
Of the larger systematic works Braithwait's "British Moss Flora" 
has reached part x, completing volume r, and Ra benborst's "Urypto-
gamen-Flora v. Deutschland u. s. w." bas reached numbers 7 and 8, 
being still occupied with the Acrocarpre. Both of these publications 
still maintain the uniform high character of the earlier parts. Philibert 
bas a short paper (Rev. Bryol., XIV) on the fructification of Grimmia 
Hartmanni, in which he concludes that it should be placed among the 
true Grimmia and uear to G. contorta · Wahl. The same author has 
also another paper (Z. c.) " Contrib. a la fl.ore mycologiq ue de la Grece. 
Arcangeli (Atti Soc. Tosc, Nat., v) states that a useful character for 
some species of moss ,; can be drawn from the fact that in some forms 
the nervation of the leaves ends in a small projecting point or tooth 
and in addition to this presents another Rm all tooth pointing downwards 
below the opical tooth." Species of Rhyncostegiu1n and BrachytheciU?n 
are enumerated. Several h_ybrid mosses are described by Sanio (Hed-
wigia,, XXVI), and the "Anatomy and Development of the Sporostegium 
ofMosses," byVaizey in Journ. Linn. Soc., Lond., xxiv. In the'' Sphag-
nacere of North America" (Bull. Soc. roy. · de Bot. Belgique, xxv), 
Cardot proposes some changes in our species. He admits sixteen 
species and nine varieties as compared with twenty seven species in 
Lesquereux and James'" Manual." "Die Entwick.d. Sporogoue v. An-
drere u. Sphagnum," by Waldner, is a valuable contribution to our 
knowledge of the development of the sporogonium of these genera, and 
the paper is further enriched by systematic notes by Mi.i.ller. Varia-
tions in Sphagnacece are described by Jan sen (Rev. Bryol, XIV). 
FERN -A.LLIES. 
Baker's "Hand-book of the Fern-Allies" is by far the most valuable 
contribution that bas appeared duriug the year on the systematic tudy 
of the related members of the Ptoridophyta. Itis similar in its method 
of treatment to the author' well-known "Synopsis Filicum." It in-
clude de criptions of. 56i> pecie , di, tributed at follows: Eqitisetacecc, 
2 , p ci ,' ; Lycoporliacece, n sp cie ; di tributed among Phylloglossura, 
1, DJ1 ·opodium, 94 ; Trnesipteris, 1 ; Psilotum, 2 ; Selaginellacece, 383 
p cie., f wbi h elaginella has 334, and Isoetes, 49; Rhizocarpece, 64 
p ci , , di tri uted among Salvinia, 13; Azolla, 5; Marsillia, 40, and 
Pilularia, 6. 
In tb Equicetcw l Buchti n ha given a short paper (Uhlworm u. 
a nl in i li tlt. t. VIII), in which be point out the cliffi rence b · 
n tb mal , ml femal pr thalli. 'Some word on the life-h· tory 
f I c I ( nu. t., 1) y Tr ub, i a ugg tive pap r. He ha 
11 1 r th 11i ff ur i fore unl nowu, of which numb r 
1 n er 1J Phi gmaria t p , and n to th cenntU1n t p . 
nn f'n mi . I , th tbir 1 int whi h Lycopodium i divid <l, i till 
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imperfectly known. This genus, as is well known, played an important 
part in past geological time, and the modern forms are seemingly but 
poor representations, but as Treub suggests, it is more than probable 
that when the life-history of each form is made out some important gen-
eralizations in connection with what is known of the fossil form will be 
possible. Goebel is also working in similar lines and lu1.s recently de-
scribed (Bot. Zeitg., XLV) the prothallium of L. inundatum, confirming 
previous.observations that it belongs to the cernuu-m type. 
The genus Isoetes which is generally much neglected by botanists is 
treated geographically by Underwood (Bot. Gaz., XIII). It embraces 
fifty-three well-marked species of worltl-wide distribution. Europe has 
thirteen species; Africa, ten ; Asia, six ; Australia, eight; South Amer-
ica, six; and North America, nineteen spP-cies, tw·o of which are here 
described as new. 
FERNS. 
About the usual annual a.mount of work seems to have been done on 
the ferns without, however, producing anything of particular moment. 
Bower (Trans. Linn. Soc., Lond., 2d ser., n) bas described and dis-
cussed at considerable length the discovery of apospory in ferns. This 
phenomenon, which is simply a transition by direct vegetative process, 
and without the assistance of spores, from the sporophore to the oophore, 
was first defined by Pringsheim and Stahl in 1876, but has only recently 
been detected in ferns. Goebel (Ann. Jard. Bot., Buitenzorg, vu), has 
given a long paper desljribing the germination of' several little-known 
species, among them Vittaria, Trichomanes, and Hymenophyllum. The 
same author has a paper, "Ueb. kiinstliche Vergrti.udung d. Sporo-
pbyll v. Onoclea Struthiopteris" (Ber. deutscb. Bot. Gesell.,, v) describ· 
ing the conversion of fertile sporophylls of Onoclea into barren green 
fronds. The development of the sporangium of the Polypodiacem is 
described by kundig (Hedwigia, XXVIII), and the "Dehisence of the 
Sporangium of Adiantum pedatum," by Miss Lyon (Torr. Bull., xrv). 
Campbell's paper '' On the development of the Qstrich Fern Onoclea 
Struthioptoris" (Mem. Boston Soc. Nat. Hist., rv) is a very carefully 
prepared paper on the histology and development. 
Baker has given several descriptive papers: "A further collection of 
ferns from West Borneo." (Journ. Linn. Soc., Lond., xxrv); "On a col-
lection of ferns from San Domingo" (Journ. Bot., xxvr), in which several 
new species are characterized. Beddome has a short paper enumerating 
a collection made in Perak ancl. Penang (Journ. Bot., xxvr), and Forbes, 
(1. c.) has described a single new species (Polypodium Annabellce) from 
New Guinea. lvephrolepis acuta is reported from the vicinity of Miami 
River, Fl11i:ida, by Holrlen (Torr. Bull., XIV). Rabenhorst's "Kryp-
togamen Flora v. Deutschland u. s. w." bas reached parts 8 to 10 of 
the va cular cryptogams. It completes the Polypodiacece and.includes 
descriptions of the German species of Osmundiacece, Ophioglossacece 
492 RECORD OF SCIErrcg FOR 1887 AND 1888. 
a ncl Rhizocarpem, and commences the Equisetacem. Each species is care-
fnlly illustrated. Underwood's "Our Ferns and their Allies" has now 
renched a third edition. It desr.ribes about one hundred and sixty-five 
species and several varieties of ferns as native of North America, north 
of Mexico. One of the most important additions to the "fern-.allies" is 
the genus Salvinia reported from Missouri. 
ANTHOPHYTA. 
Tho number of papers of more or less magnitude that have appeared 
during the year are very great, and considerably in excess of tho pro-
duction of most former years. In America, while most of the papers 
have been short, many of them are of' consi.derable value. 
Tbe most extensive papers have been numbers xrv and xvof Watson's 
'' Contributions to American Botany." The first of these, issued in 
188.7, is largely taken up with a list of the plants selected by Dr. Ed-
ward Palmer in the State of Jalisco, Mexico, in 1886. The Gamopetalm 
were determined by Dr. Gray; the Jimcacacm and Cyperacece by Britton; 
the Graminem by Vasey, and the Filices, by Eaton. The whole collec-
tion includes about six hundred and seventy-five species, with a consid-
erable proportion of species new to science. The last part of the paper 
contaius descriptions of over forty new species of American plants from 
various localities. Part xv, issued May, 1888, contains an enumeration 
of new American plants with revisions of Lesquerella (old Vesicaria) 
and of the North American species of Draba. Of Draba, thirty-two 
s:pecie and several varieties are deAcribed. It a1so contains descrip-
tions of over fifty new species of Mexican plants, chiefly collected by 
Pringle in the mountains of Chihuahua, and descriptions of a few plants 
of Guatemala. Gray's last paper, which was presented to the Academy 
of Art and Sciences after his death, by Watson, consists of notes upon 
the Rutacece and Vitcicece, the study of which he had taken up immedi-
ately on hi' return from bis last European trip. 
The mith onian In titution bas is ued a second edition of Gra. 's 
4
' ynoptical Flora of North America," Gamopetalre, which forms YOl-
nm xxr f it. Miscellaneous Collections. In thi form it is cli tribu-
te<l to librarie and in titntions of learning in all parts of tbe worlcl, 
a. w 11 a. t many of it. private correspondents, to whom it i known 
tba it would of , pecial value. 
Of th ~ r ign w rks Hill brand' "Flom of the Hawaiian I lands 'i 
f th m xt n. fr and -valnabl . Insular flora have alway. a 
an<l "f w are mor inter . tin er than the Hawaiian 
w rk <1 rib 44 peci : of Phanerogam , belonging 
and 1 3 t ri<loph ·te , repre. nting O genera, b ing a 
f thi. num r it i thought th:1t 115 p ci haY 
v r y Captain Cook in 1770, and 2,i 
tim . Tb r remain . 860 p ci a 
rG5~ nd mi~ 
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About 250 of these endemic species belong to endemic genera. Of the 
dicotyledons more than 85 per cent. of these species are endemic. The 
":Flora Miquelonenis," by M. M. Delamare, Renauld, and Cardot is 
another insular flora. 'fhe Island of Miquelon, which is just off the 
so nth Rhore of Newfoundland, has been very carefully explored and the 
results here presented. About 46 per cent. of the species observed are 
American. Mueller still continues his indefatigable labors on the Aus-
tralian flora. His " Icoi10grap by of Australian species of Acacia and 
cognate genera" has reached decade 11 and is similar in appearance to 
his well-known '' Eucclyptographia." Forbes and Hemesley have inaugu-
rated a most valuable work, '' An Enumeration of all the plants known 
from Ohiua proper, Formosa, Hainan, Corea,, the Luchu Archipelago, 
and the Island of Hong Kong, together with their distribution and syn-
onomy." It is published in the Jour. Linn. Soc., Lond., and has now 
reached part v, taking it through the Compositre. The "Botany of the 
Roraima Expedition of 1884," by F. im Thurn, assisted by Oliver, Rid-
ley, Baker, and others (Trans. Linn. Soc., Lond., 2d ser., n), is another 
valuable paper. It enumerates three genera and fifty-three species 
new to science. Of similar scope is the "Enumeration of the plants 
collected by Mr. H. H. J obnston on the Kilima-N ajaro expedition of 
1884," by Oliver and other of the officers of the Kew Herbanium, and 
the '' Botany of the Afghan Delimitation Commission," by Aitchison, 
both of which appear in Trans. Linn. Soc., Lond., 2d ser., II. King's 
"The species of Ficus of the Indo-Malayan and Chinese countries" is 
a magnificent contribution, in two large volumes, to our knowledge of 
the perplexing genus Ficus. Over two hundred species are described 
and two hundred and twenty-five plates devoted to their illustration. 
The synonomy, distribution, etc., are very completely presented. The 
continuation of De Oandolle's Prodromus, under the title of ·' Mono-
graphere Phanerogamarum," still progresses. The present volume by 
Planchon is devoted to the A mpelidere. In the volume of the "Pro-
dromus," issued in 1824, tl.lat contained the Ampelidere, only one hun-
dred and eight species were known, while the present monograph in-
cludes three hundred and ninety species. Some of the radical changes 
in nomenclature proposed by Planchon are uot likely to meet with uni-
versal acceptance. The paper " Serjania Sapindacearum Genus mouo-
graphica descriptum," by Radelkofer (Trans. Roy. Bav. Acad., 1875) is 
now supplemented by two hundred pages and nine plates. 
·' Biologia Oentrali-Americana," by Hemsley, has reached part xxn; 
the "Flora of British India," by Hooker, has reached part XIV, com-
pleting the Euphorbiacre; and the "Flora Italiana" of Parlatore, con-
tinued by Oaruel, has reached vol. VII. Of Hooker's" Icones Plantarurn," 
parts I-III, vol. VIII, ha,e appeared during the year. Each contains 
twenty-five plates of new or little known species. 
The horter American notes aud papers have been exceedingly 
nuruerQus We mUiy meµtiou the following: 
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"New or rare plants," by Dr. Gray (Bot. Gaz., XIII), is the best con-
tribution of the Nestor of American botany. It enumerates only four 
species. The Botanical Gazette, xn, bas an account of "An excursion 
_to the Platte," by Thompson; '"Proteogyne in Datura meteloides," by 
Schne.ck; "Fertiliz_ation of Oalopogon parviflorus," by Robertson. Vol. 
XIII contains "Notes on North American willows," by Bebb; "Notes 
on the Flora of James Bay," by 1\facoun; "A New Water Lily" ( Castalia 
Leibergi) from the Northwest; '' Phacelia beterosperma, n. sp.," by 
Parish; "Notes on Carex, No. rx," by Bailey; ''Notes on some Illinois 
Grapes," by Schneck (six species are enumerated); '' Prunus pnmila in 
North Carolina," by lUemminger; "Notes on Western Umbelliferre," by 
Coulter and Rose; "Erigeron Tweedy_i, n. sp.," from Southwestern Mon-
tana, by Canby; "Undescribed Plants from Guatemala," by' Smith. 
The Torry Bulletin, vol. xrv, contains many articles. Among them 
are "Bibliographical notes on well-known plants," by Green ; '' A 
supposed new genus of Anacardiacere (Sycocarpus)," by Britton, "The 
Genera Echinocystis Migarrhiza and Echinopepon," by Watson; "A 
new variety of Aralia nudicauli L.," by Apgar; "Note on Sarracenia 
variolaris," by Pierce; vol. xv, contains the following: 
"Sherardia arvensis," hy Meehan; '' Remarks on the Group Caro-
linere of the genus Rosa," by Best, describes Rosa huniilis Marshall, and 
the varieties lucida and villosa j "Studies in the Typhacere," by Morong; 
'' Re-discovery of Nymphma elegans, Hook., by Stearns, reports this 
beautiful species from Waco, central Texas, where it has remained 
unique since it was first collected by Wright in 1849; {, New or Note-
worthy North American Phanerogams," by Britton; and Bebb has an 
article on "White Mountain Willows." 
A number of papers on grasses and cyperacere have appeareu, of which 
we may mention "Grasses of North America for Farmers and Stu-
dents," by W. J. Beal. It contains chapters "on the structure, form, 
and development of the grasses, power of motion, plant growth, clas i-
ii.cation, native grazing lands, gra ses for cultivation, early attempts to 
cultivate grasses, testing seed , grasses for pastures and meadows, 
preparation of the soil, care of grass land, etc." It will be followed by 
a econd volume, which will contain descriptions of the North American 
peci . Flint' w 11-lrnown "Gra es and Forage Plants," has been 
revi eu. and a new edition publi hed during the year. Vasey has papers 
on "Redfi. lclia, a New Genu of Gra e ," "New Western Gra ses," and 
'' ew or are ra s," in Torr. Bull., and a "Synopsi of the Genu' 
anicum,' in Bot. az. xrn. Scribner ha notes on " ew or Little-
known ra e , in Torr. Bull., xv, and Beal on "The Root tock of 
L er ia nd Muhl n rgi , 'in Am ...... at., xxu. W eb tetia, a new genu 
in yperaceC', i e cri y \ right. (Torr. Bull., xv), from Valu -ia 
nn r, • plant i · ntir Jy ·n m rge<l. 
h a urali th , h rtarti ·le, by ., . ey, on '''Ib Eat-
f pqnr/f;ro. a, ar ·cor1rulorimi,' ''.rh 
BOTANY. 495 
Extension of the Black Walnut,"" Still another Tumble-weed (Cyqlo-
doma platyphyllum)," aud the "Grass Flora of the Nebraska Plains." 
Also a note on "An Overlooked Funct,ion of Many Fruits." He thinks 
that the "greening" of young fruits, such as those of Ulmus, Negundo, 
etc., is to aid in the development of the embryo, since at the time when 
it is forming there are no leaves. The American Naturalist has also a 
long paper on '' Evolution in The Plant Kingdom," by Coulter, and a 
note by Ed. Palmer on "The Effect on Vegetation of the Variable Rain-
fall of Northwest Mexico." Sturtevant has continued his notes on the 
'' Origin of' Garden Vegetables." 
Parry (Bull. Cal. Acad. Sci., n) has a valuable paper on the California 
Menzanetas, "A partial revision of the Uva-urse section of the genus 
Arctoetaphylos," as represented on the North American Pacific coast. 
He enumerated thirteen species, of which one is extra limital, and sev-
eral are either new or newly characterized. Curran (op. cit.) has a note 
on the "Priority of Dr. Kellogg's Genus Marah over Megarrhiza." 
Pittonia is the name of a botanical publication that has been begun 
by Edward Lee Green, of the University of California. It consists of 
a series of papers, usually short, devoted mainly to Western plants, 
descriptions of new species, critical notes, etc. · Following is a list of 
the most important articles: No. l, '' Some West American species 
of Trifolium;" " Some West American Asperifole.oo; " "The species of 
.Zauscheria;" "A New Genus of Asteroid Compositoo (Hazzardia);" 
"New Species, mainly California." No. 2, "A Curious Collinsia;" 
'' Some West American Asperifolere, II;" '' Miscellaneous Species, 
New or Rare;" "A Bo,tanical Excursion to the Island of San Miguel;" 
"Catalogue of the Flowering Plants of the Island of San Miguel." No. 
3, "West American Phases of the Genus Polentilla;" '' Some Ameri-
can Polemouiaceoo ;" ".New or Noteworthy Species;" "Echinocystis 
§ Megarrhiza;" "Biographical Notice of Dr. Albert Kellogg." No. 4, 
"New Species from Mexico;" "New or Noteworthy Species, n;" 
"Botanical Literature, Old and New;" "The Botany of Oedros Island;" 
"List of Uedros Island Plants;" "On S.ome Species of Dodecathion." 
The shorter foreign papers have also been exceedingly numerous, 
but ouly a few of them can be mentioned: Baker's '' Synopsis of Til-
andsire" was continued into 1888, and completed in the June number of 
the J ourn. Bot. Two hundred and forty-one species are enumerated, 
a large proportion of which are new to science. Dietz (Abhandl. Na-
turwiss. Ver., Bremen, rx) has inveHtigated SparganiU?n and 'Typha, aud 
coucln<les that that they should be placed under distinct families; 
Sparganium having nearest affinities to the Pandanacere and Typha to 
the Aroidece. Hooker has described, under the name of Hydrothrix, a 
remarkable new genus of Pontederiacece (Ann. Bot., 1). Ridley (Journ. 
Linn. Soc., Loncl., xxrv) <le"'cribei-; a new genus of Orcll'idacem from the 
I ·la1Hl of St. Thomas, West Africa. Ward's article ou "Fruits aud 
Se~<ls Pf nha.umus (Aun, Bot., r) is devoted to an iuvestiga.tion of the 
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sources of coloring-matter in certain species. "A Second Series of New 
Species of :Ficus from New Guinea," aud "Some New Species of Ficus 
from Samatra," by King ( J 0tun. Asiatic Soc., Bengal, LVI), are addi-
tions to the great work on :Ficus mentioned before. Huxley has an 
interesting paper (Journ. Linn. Soc., Lou<l., xxrv) on Gentians, their 
variations, relationships, etc. Ito (op. cit.) has describe<l a curious spe-
cies of Bela·nophora new to the Japanese flora. "The Nomenclature of 
Nymphrea" is reviewed by Brittin (Journ. Bot., xxvr). It is shown that 
the species of Nyrnphcea, Smith, 1808-'09, must be transferred to Cas-
talia, Salisbury, 1805, and the species of Nuphar, Smith~ 1808-'09= 
Nyniphcea, Salisbury, 1805. Bennett bas an account of the British 
species of Epilobium (Trnns. Bot. Soc. _Edinb., xvn). Twelve species 
and several forms are enumerated. 
ANTHROPOLOGY FOR 1887 AND 1888. 
By OTIS T. MASON. 
INTRODUC'.l'ION. 
The record of progress in anthropology during the years 1887 and 
1888 includes publications of general and of special significance. For 
tlrn sake of convenience, following the suggestion of Dewey in his deci-
mal classification of knowledge, this summary will commence with the 
encycl0predic portion of anthropology. · To render this portion more 
easy of reference, the following order may be observed: · 
(0) General treatises, including addresses, courses of lectures, bibli-
ographies, dictionaries, encyclopredias, collections of materials for study, 
general discussions, classifications of . anthropology. 
(1) Societies, their history, scope, and enterprises, and a list of their 
publications. 
(2) Journals, proceedings, transactions, organs of associated bodies. 
(3) P eriodicals, like the Revue d'Anthropologie, etc., devoted to the 
subject of antllropology ~t la.rge. 
(4) Oougr csses, caucuses, general assemblies for some special occa-
sion, Oomptc-rendus. 
(5) Labora tories and apparatus of research, iu which the whole grouud 
is covered. Special laboratories, such · as Francis Galton's, for socio-
logical iuquiries, or Wundt's, in psycho-physics, should be described 
under their appropriate head. 
(6) Museums and collections. A properly arranged account of all 
collections, with their specialties, would save much tiresome Lunt and 
enla.rge the results of our work. 
(7) Galleries or collections of anthropological illustrations. Little 
has ueeu done to perfect tlJis ide of antlJropology. 
(8) Libraries, catalogues of books on anthropology, check-lists~ and 
similar devices for ready reference, classifications of books. 
(9) Instructions to collectors. 
Works on the general ubjcct of the natural liistory of man have been 
published in the two year covered by this summary by Herr Schaaff-
hansen, Serrurier aud de Qnatrefages, Hovelacque and Herve, Canes-
trini, Fri <lrich Ratzel, JolJarrnes Ranke, 0. T. Mason, J. Lippert, E. 
Morselli, aml Sayce. 
fl. Mi:,. 142--32 497 
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There is as yet no catalogue or list of anthropological societies avail-
able. The greatest journals, such as Archiv, Correspondenz-Blatt, 
Revue d'Anthropologie, and Archivio, furnish each resumes of meetings 
held and of work done, which might be easily combined into a general 
directory. It is understood that Mr. Henry Phillips, of Pliiladelphia, 
will undertake a work of this kind for our own country. · 
The journals and kindred publications of societies, periodicals pub-
lished for subscription, and Comptes-rendus of societies, fall into the 
same general scheme, and may be considered together. There is a 
growing desire for information about what the world is doing in this 
most interesting of all sciences. In spite of all that bas been said or 
may be said, there will always be most excellent treatises printed in out-
ot~tbe-way places. Friendship, and the good prices paid by popular 
magazines, will allure good material away from its legitimate borne. 
Nevertheless, with our pref.lent system of bil>liographical appendices, a 
few publications can be mentioned that unitedly include about all that 
is worthy of notice. 
The Amorican Anthropologist. Washington. 
The American Naturalist. New York. 
Aunun1 Report of the Peabody Museum. Cambridge. 
Annual Record of Progress. Smithsonian Report. 
Archiv fiir Anthropologie. Braunschweig. 
Arcbivio per l'Antropologia. Firenze. 
Association Francaise pour l' Avancemeut des Sciences. 
Athenreum. London. 
Ausland. Stnttgan1t. 
Bibliotbeque Antbropologique. P a ris. 
Bulletins de la Societi6 ll'Anthropologie. Paris. 
Comptes-ren<lus du Congres International d'Anthropologie et d'Archeologie prehis-
torique. In varions cities. 
Correspond nz-Blatt der dentschen Gesell chaft fiir Anthropologie, etc. Miinchen. 
Journal of the Anthropological Institute of Great Brita.in and Ireland. London. 
Journal of the Royal Asiatic ocicty of Great Bri taiu and Ireland. London. 
Mittheilungen d r AntLropologischen in Wien. 
Natur . London. 
'fh Popular ci nee Monthly. ew York. 
Proceedings of the m rican As ociation for the Advancern nt of Scionce. 
Proce <ling oftb . . National Mus nm. Washington. 
R port of the British ssociation for the Advancement of Science. 
R port of th e mith onia.11 Institution. Washington. 
R vne cl'Anthr pologi . Pari . 
ci nc . cw York. 
V rbaodlnng u d r B ·rliner G s 11 ·cbaft flir Antbropologi , Etlrnologie und rge-
cbicht . Berlin. 
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Medical Museum, the Library of the Surg~on-General, with its Index-
Catalogue and the Index Medicus; the Bureau of Ethnology, and the 
Anthropological Society of Washington, not to speak of a dozen other 
contributory departments and bureaus; all these, taken together, fur-
nish a band of workers, a body of material, and a series of publications 
that will compare favorably with those of London, Paris, and Berlin. 
There are museums, societies, and other. means of study in Salem, 
Worcester, New York, Philadelphia, Baltimore, Cincinnati, St. Louis, 
Davenport, Milwaukee, and. San Francisco not to be overlooked. Dr. 
Brinton, of Philadelphia, was the first anthropologist in our country to 
bear the title of professor in a regular university. 
The State historical societies are all more or less busy in gathering 
tlrn material for local history. 
Among foreign resources of study, in addition to the old societies 
now approaching manhood's years, a fact worthy of special notice is 
the establishment at Leyden, under favorable auspices, of the Interna-
tionales Archiv., devoted especially to the interchange of information 
and courtesies between museums. The editor, Mr. J. D. E. Schmelz, has 
been very active in gathering summaries of information 'about many 
public collections. 
Under the head of congresses must be included the anthropological 
section of the American Association, of the Britisll Association, of -the 
French Association, the German Allgemeine Versam mlung der deutscben 
GeselJschaft fiir Antllropologie, Ethnologie und Urgeschichte, the Oon-
gres des Americanistes, and the International Congress of Anthropol-
ogy aud Prehistoric Arcbreology. 
A systematic bibliography of anthropology . has 110t yet been at-
tempted. 1'he nearest approacll to the subject is the Smithsonian sum-
maries and the lists given in the German Archiv. Excellent special 
lists will be noticed under their appropriate heads, which, if brought 
together, would nearly complete the work. It is to be hoped that all 
bibliographers will'adopt the order and plan pursued by tlle authors of 
the Index-Catalogue of theSurgeou-General'sLibrary. This would avoid 
confusion in transferring titles from one work to another. For instance, 
Fanvelle (Dr.) Des causes d'erreur en anthropologie. Bull. Soc. d'an-
tbrop. de Par., 3. s., x, 263-275; or, in case of a published volume, Ho-
velacq ue (Abel). Precis d'an tllropologic (Bibliothcq ue au tbropologique). 
Paris (1887), Delahaye et Lecroisnier, 365 pp., 20 figs. 8vo. 
In quotiug from a magaziue, journal, or other serial the order sliould 
be: (1) author; (2) title or" extract; U~) journal, al ways abbreviated by 
the Surgeon-Geueral's code; ( 4) towu, publisher, series, volume, date, 
number of pages, maps, plates, and figures, and, finally the size. 
In giviug the title of a printed book the same order of author and title 
are to be observed. Then come the place of publication, the date -in 
parenthesis, the publisher, tlle pages, etc., as in extracts from journals. 
If there be more tha,l.l one vo ume it is sometimes the plan to trea,t ea.,ch 
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-volume as a separate thing, after giving the publisher, until the mo. is 
reached. 
A glance at the bibliography accompanying this summary· will exhibit 
the abbreviations for longer words, and t,he following table will suffice 
for single-letter abbreviations: 
a., aan, alla, auf, aus, aux, etc. 
b., bei, bij, etc. 
d., das, degli, del, der, die, din, etc. 
E., nast. 
e., eio, eine, einer, etc. 
f., for, for, fra, fiir, etc. 
g, gorli. 
b., het. 
J., Jornal, Journal. 
K., Kaiserlicb, Koniglich, Koninklijke. 
K. K., Kaiserlich Koniglich. 
I., las, ]es, los, etc. 
M., Medical, Meuiciue, Medico, etc. 
rn. 1 mit. 
N., n., Nene, new, nouveau, nuova, uya, 
Nortb, etc. 
n. F ., neue Folge. 
o. , ocb 1 oder, over. 
p., par, pei, pel, pour. 
Q., Quarterly. 
R., Raekke, Reeks. 
r., reale. 
S., Snrge.ry, Surgical. 
s., series; e.g., 1 s., 2 s., etc.; n. s., new 
series ; sulla. 
t., tegeo, ter, till, tot, etc. 
n., uud. 
1 
i.i., i.i.ber. 
v., van, vid, von, voor, vor, etc. 
V. p., various places of publication. 
v. s., various sizes. 
W., west. 
zJ, zur. 
In the Bulletin of tlle Anthropological Society of Lyon, E. Cbantre 
gives a list of the laboratories and public collections in Italy relating to 
mau. (1887, 165-165.) 
Tllere are already a number of excellent guide-l>0oks for investiga-
tor , but Dr. Emil Schmidt added one more, eutitled Authr0pologiscbe 
Methodeu, Anleitung zum Beobachten unu. Sa!llmeln ftir Laboratorium 
und Reise. (Leipzig ( 188 ). 333 p., _figs., 8vo.) 
BIOLOGY OF M.A.N. 
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L'Homrne avant 1' Histoire. Following np Professor Flower's attempt 
to snmmou the teeth as a witness to the varions types of mankind, Dr. 
Fauvelle employs the dental system to teach the ancestral origin of onr 
race. Indeed, there needs to be stated only the titles of a few important 
papers to show the many gates through which anthropogenists hope to 
enter the successful answer. Such, for instance, are" The morphological 
place of man in the mammalian series," by Paul Albrecht; "The origin, 
races, and antiquity of man," by B. Platz; ''A new theory of heredity," 
by O. Weigert; "The latest phases of heredity," by A. M. Selling; "Can 
the existence of a tendency to change in the form of the skeleton of the 
parent result iu the actuality of that change in the offspring," by W. 
Arbuthnot Lane; "The modern theories of generation and heredity," 
by E. G. Balbiani; "The heredity of crime, alcoholism, etc.," by G. Al-
geri; ''The history of transformism," by A. Giard; "Origin of the fit-
test," by E. D. Cope; "Evolution and creation," by J. H. Har<lwicke; 
"Lessons upon man according to the doctrine of evolution." But the 
most useful treatise upon this point is that of Dr. Topinard, the lecture 
of March 21, 1888, before L'Ecole d'anthropologie, entitled, Les µernieres 
etapes de la genealogie de !'Homme, and published in Revue cl'anthr~-
pologie in the month of May in the same year. 
In Nature (xxxvr, 2G8; 341) is reviewed one of the most thought in-
spiri11g works that have come within our notice during the two years 
under consideration, Mr. G. J. Romaine's paper before the Linnrea.n So-
ciety (see also Nineteenth Century, No. cxrx, 1887, 59-80) on physiolog-
ical selection. The author is entirely in harmony with Mr. Darwin 
about the intent and extent of natural selection as the preserver of 
forms, but looks to other causes to create the variations to be selected 
and conserved. "If," says he, "variation should be such that while 
showing some degree of sterility with the parent form, it continues to 
be as fertile as before within the limits of the varietal form, it would 
neither be swamped. by intercrossing nor die out on account of sterility." 
In human evolution of varieties there have been. going on exactly such 
excluding forces, shutting off to in.breeding color, clan, caste, nation-
ality, religion, and the like. A paper read by Dr. Burnett before the 
Washington Anthropological Society on the Melungeous in the south-
ern Allegbanies is a case in point. Neither white nor black nor Indi-
ans, these people live encysted, like the Basques of the Pyrenees and 
little contaminated by mixture. 
One of the first convictions of the elder anthropologists of the last 
century was that man comes within the domain of scientific considera-
tiou only so fast as we can apply to him processes of counting, weigh-
i11g, and. tabulation. The progress of anthropometry has been along 
the lines of refined apparatus and the subjecting of new parts of the 
body to the metric processes. Anthropometry applied to the living 
aLo to a large extent replaces the measuring of the skeleton. Rate of 
growth, statureJ size, weight, proportion, vigor, strength of muscle and 
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breathing, personal identity, these are the subjects of measures innu-
merable. Professor Hitchcock, of Amherst College,. has pubUsbecl an 
anthropometric manual giving the average and physical measureµi.ents 
and tests of male college students and methods of securing them, pre-
pared from the records of the departrrumt of physical educa,tion and 
hygiene in Amherst College in the years 1881-'82 and 1886-'87 inclu-
sive. 
Mr. Francis Galton describes an anthropometric laboratory as a place 
where a person may have any of his various faculties mea.sured in the 
best possible way at a small cost, and where duplicates of his measure-
ments may be preserved as private documents for his own future use 
and reference. Such an institution would contain apparatus both of 
the simpler kind used for weighings and measurings and for determina-
tions of chest capacity, muscular strength, and swiftness, and that of a 
more delicate description used in what is technically called psycho-
physical research, for determining the efficiency of each of the -various 
senses and certain mental constants. Instruction might be afforded to 
those who wished to make measurements at home, together with infor-
mation about instruments and the registration of results. An attached 
library would contain works relating to the respective influences of he-
redity and nurture. These would include statistical, medical, hygienic, 
and other memoirs in various languages, that are now either scattered 
through our different scientific libraries or do not exist in any of them. 
Duplicates of the measurement but without the names attached would 
form a growing mass of material accessible to statisticians. 
From conversation with friends Mr. Galton gathers that the library 
might fulfill a welcome purpose in becoming a receptacle for biogra-
phies aud family records, which would be in two classes, the one to be 
preserved as private documents accessible only to persons autl10rize1l 
by the depositor, and the other as ordinary books, whether they were 
in manu criptor in print. (Nature, 1887, 112.) In addition to Galton'' 
catalogue ~f apparatus, Fisher, Venn, Bloxam, and Sargent ba.ve pul>-
li heel li ·t of apparatu , with directions. 
The philo ophical in tmment makers publish catalogues of antllro-
p m ,tri apparatu . These are applied to new sets of phenomena every 
Y ar. Among the notable publications in this direction are Galton' 
pa1 r on th h ad-O'rowth of tudent at Uambridge; the weight of new-
b rn hildren, by , ara ; r latiou of th hand to stature in A iatic , 
by ilugui r; r port· Oil la,boratory work, by Bloxam and Garson; an-
tbr p , .tric ata a d n the m a urernent of three thousand tu-
d nt l y Tnck rman; child-growth, by Zelen ki, Lan berger, Chaillr, 
r v ' th r. t 11, and t I hen o . · 
(' ·,r lirn t wi b ·r, nial m , . ur m nt · are phalic mea urement . 
la· ~ rn ·t ffort.· h v b en ma<le to p 
· phalic m a. nr m hav 
r p, rt i ti n f h 
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the same question in Norway, and A. Fallot publishes a note upon the 
index of the Provengals. 
With referenc_e to the external characteristics of the human body, 
rione attracts so much attention as color of the skin, hair, and eyes. 
Both in Germany and in France commissions have been appointed by 
the Government to report on this subject. In certain lines of investi-
gation this must lead to excellent results. Admitting that all varia-
tions in our species are the composite result of a struggle between the 
environment and the speeies, it is incontrovertible that these changes 
will take place more rapidly at those points where the battle rages most 
:fiercely, at the most exposed points, where sunlight and heat and actin-
ism, where humidity and aridity, heat and cold, and the like ltave made 
their :fiercest attacks upon us. The most eminent anthropologists have 
not been unmindful of this. DeCandolle, Pommerol, Hansen, Variot, 
Flinker, and Topinard, in many papers, have brought together the re-
sults of the public inquiries and pointed oat the way to better methods. 
Longevity is the subject of several publications that have appeared. 
There are several factors which enter into the count of race vitality, 
namely, fecundity, longevity, and energy or vigor, both bodily an<l 
mental. There are vague accounts of long-lived incli·dduals, but it is 
only recently that means have been adopted for verifying the state-
ment as regards individuals and for reaching definite conclusions re-
specting the life periods of races, communities, or peoples. 
M. Turquan and M. Tissandier have collected the statistics of macro-
bians. Signor 0orradi and Signor Trussard.i have written treatises on 
longevity in relation to history, to anthropology and hygiene. Other 
papers on the same subject have appeared by Ornstein, Humphrey, and 
Ledyard. On the subject of vigor Signor Zoja has investigated method, 
of measuring the muscular force of various races. 
Further researches in this same line are the study of chest types in 
man, the Mongolian eye, physiognomie, prehension, right-handedness, 
erectness of posture, the senses of savages, bodily size and stature, vital 
statistics, the preservation of vigor, weight, lrniriness, aml baldness. 
'l'here is a.mooted question concerning the relative ad vantage of sav-
agery and civilization as regards vitality. On May 24, 1888, George 
Harley read an essay before the London Anthropological Institute on 
the relative recuperative powers of man Jiving in a rude, and man living 
in a highly cfr"ilized, state, iu which be brought forward a number of 
hitherto unpublished though mostly well-known facts, demonstrating 
that the refining influence of civ.ilization had not been altogether the un-
alloyed boon we so fondly imagine it to have been. ]for the cases cite<l 
went far to demonstrate the fact that while man's physique as well :is 
bi mental power had increased during his evolution from a barbaric 
state into a condition of bienseance, bis recuperative capacit.v, on the 
other hand, ha materially deteriorated. Ju fact, it appears from the ex-
amples cited that every appliance adding to man's bodily comfort as 
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well as every contrivance either stimulating or developing bis mental 
faculties, while increasing his personal enjoyment, materially diminishes 
bis animal vitality, rendering him less able to resist the effects of lethal 
bodily injuries, or recover from them as well and as quickly· as bis bar-
baric ancestors, or his less-favored brethren. (Nature, 1887, p. 143.) 
The body in disease as well as in health may be interrogated about 
the origin of man and the methods of his physical history. Dr. Mat-
thews writes about diseases among our Indians; Max Bartels upon tlie 
rate of healing; McKee and Teece upon the results of cousin marriages. 
In the same direction are tlie studies of abnormal forms, monstrosities, 
such as microcephals, maternal impressions upon the offspring, platy-
cnemism, pygmies, splanchnology, tailed men, the defective classes, su-
pernumerary organs. 
. This leads us to the anatomy of the cadaver and the examination of 
exhumed skeletons. The pelvis, the thorax, the loug bones of the arm 
and of the leg, the scapula, the teeth, and other parts of the mouth, 
tile nose, the orbit, have all been thoroughly studied by Rollet, Fau-
velle, Collignon, Bertillon, Giacomini, Prochownick, Runge, Manou-
nier, Dwight, Ribbe, Pohlman~ Harclerup, Riccardi_, Tcstut, Matthews, 
Beddoe, and Daubes. Upon these studies it is proposed to build a cor-
rect account of our racial history and of our origin. 
But the great mass of anthropological anatomists still expend their 
labor upon the skull and the brain, separately and in relation to each 
other. Under cranial measurements and cranial indices consult the 
papers of A. B. Meyer, Sergi and Moschen, Sanson, Emil Schmidt, J. 
G. Garson, 0. Fraenkel, Legge, Mies, Dight, Laloy and Benedikt, Topi-
nard and Sbufeldt. Upon the evolution of the brain, its mass, its con-
volutions, its intimate and comparative structure and functions we have 
to consult the papers of Pozzi, Simms, Topinard, Fauve11e, Manouvrier, 
Her--ve, Bechteren, Benedikt, Rolleston, Sergi, Ilouze, Collignon, Arbo, 
Fallot, and Luys. 
In tllis same connection the question of topography in the brain and 
cranio-cerebral topograpby have been discussed by Dr. Cunningham, 
of th Royal Iri h Academy, by Dr. S. Brown, and by Dr. Bounafort. 
To follow up tbi wide subject with any degree of thoroughne s the 
reader mu ' t con ult carefully Arch iv fi.ir Anthropologie and. Revue 
d' Antbrol'ologie. The Index Medicn aud the Index-Catalogue of the 
urg n- eneral Library leave nothing to be <le ·ired in the biblio-
grar by of human iology in the wide t acceptation of the term, and 
r liev thi ummary from rep ating a long Ii t of biological journal . 
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and idio~yncrasies of mind, of unusual states of mind exhibited in 
ecstasy, hypnotism, and mind reading; psychophysics and the physical 
substratum of mental operations, and various other recondite problems 
not amenable to classification. 
Tlie :first series of investigation to consider relates to what Ma<lame_ 
Clemence Royer calls L'evo1ution mentaledans la serie organique. It has 
at present a speculative rather than a practical manifestation. But the 
inquiry about the Unseen from which our spirits come and to which 
they return continues to excite the pens of such philosophers as Huxley, 
Gladstone, Du Bois-Reymond, Virchow, and Quatrefages. 
A more practical form of investigation is that which treats mentality 
as a branch of nature with its individual gTowths from the egg, in its 
genera and species, relation to environment, and so forth. .And so we 
follow with pleasure and without embarrassment M. Pietrernent in his 
study of hunting dogs, Romanes in his matchless studies in the intelli-
gence of animals. Sir John Lubbock long ago conducted important in-
vestigations along the same line, and the studies of Professor Cooke 
are still fresh in our memories. The most interesting query started by 
Lubbock inquires into the existence of other organs of sense than our~. 
The natural history of intelligence, by which is meant the attempt to 
apply the study of origin, growth, development, chorology, etc., to 
mental processes has received great encouragement from the observa-
tion of animals. In our own country George a-nd Elizabeth Peckham 
ltave experimented on ~piders anc.l wasps, and iu England Sir John Lub-
bock pnblisbe<l a volume on the senses, instincts, and intelligence of 
animals, with special reference to insects. 
The genius of the investigation may be apprehended in the following 
paragraph: 
'' We :find in animals complex organs of sense, richl.v supplied with 
nerves, bnt the function of whicli we are as yet powerless to explain. 
There may be :fifty other seuses a~ uifferent from ours as sound is from 
sight, and even within the boundaries of onr own senses there may be 
endless sounds which we can not hear, and colors as different as red 
from green, of which we have no conception. These and a thousand 
other questions remain for solution. The familiar world which sur. 
rounds us may be a totally uifferent place to other animals. To them 
it may be full of music which we can not hear, of sensations we can not· 
conceive. To place stuffed. binls and beasts in glass cases, to arrange 
insects in cabinets and dried plants in drawers, is merely the drudgery 
all(l preliminary of study; to watch their habits, to understand their re-
lations to one another, to study their iustincts and intelligence, to as-
certain their adaptation and their relations to the forces of nature, to 
realize what the world appears to them ; these constitute, as it seems 
to me, at least, the true interests of natural history, and may even give 
us the clue to senses and perceptions of which at present we have no 
conception." 
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The faculties of the mind are studied in the same mauner as the mind 
itself. The phenomena of consciousness and uuconsciousuess, of sensa-
tion~ of perception aud apperception; of instinct, memory, emotion, rea-
son, and volition in healthy exercise are taken up as so mauy rocks, or 
plants, or animals, and their natura,l history scruUnized. And this is 
true regardless of the metaphysical basis of the study; tile most pro-
nounced materialists and. spiritualists have caught the inspiriug motive 
of the naturalist. In tbis line reference may be made to Wilbrand, 
Osterman, James, Mc0osh, Bowne, Dewey, Ladd, Burnbam, Fere, 
Fouillee, Scholz, Nelson, Hall, and writers in Mind and. other journals 
of psychology. 
Just as some of the richest results in mineralogy have been realized 
from the study of allotropism, in botany and zoology from al;normali-
ties, so in mind study the utmost diligence is exercised in observing the 
phenomena of mental deformities and eccentricities. In the first num-
ber of the American Jonrnal of Psychology, William Noyes discusses 
paranoia. Further researches in the same line are Routh on overwork 
and premature mental decay, G. H. Savage on homicidal mania, Gris-
som on the history and. poetry of insanity, Tenchini on the brains of 
delinquents, Foy on idiosyncra.sies, Stevenson ou genius and mental 
disease, and DL1val, Ploix, and Dally ou aphasia. Indeed, both in 
France and Italy, congresses, societies, and journals are devoted to 
this side of anthropological research. 
The scientific psychologist bas pursued bis r~searches still further. 
There have been banging around the suburbs of knowledge mauy de-
scendants of aboriginal philosophy. One of these offspring is belief in 
the possibility of occult con tact with the spirits of men a1Hl a spirit 
world of the dead. This whole subject, to study which the Engli h So-
ciety for Psychical Research wa organized, is al>ly r eviewed Ly Prof. 
Stanley Hall in the first number of the American Journal of Psychology 
(12 -146). He says: ''Tbus far not only the formation of such a oci-
ety, but the boldne of it plan, with its committees on apparitions and 
haunt d hou e , and on the claims of Mesmer and Reichenbach, and the 
degree to which tb diffi ·ultie and the dangers of the propo eel im-:-e · 
tigation w re realized, were all such as to commend. it not only to every 
p ycbologi t, but to very true and intelligent friend of culture and re-
ligion. While tho, e who regard the ba er forms of modern, pirituali ~m 
• th r fin rl and concentrated embodiment of all the superstition of 
a rem t and barbaroa pa t, and the claim of tho e who prete11d to 
iat etw en th living and their friend who are ueacl n8 a 11ame-
crim again t th m t, acr d thiug of the soul , mu t feel a de p 
int r . tin uch w rl, th r i anotb r la , perhap still lar()' r, and 
with ·n iut re till <l per. Thi la c n i t of tbo,·e who. iu th ,, 
<l ' f n. ttlem n in r ligi u. beii fi, h p to find amid ui> raun 11-
dan abergfoub. nu l•u. fc l'taintyf ratl a tth~<loctrineofimruor-
tali y. The mo tab ' lut id Ii t are not o ati tied with the specu-
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lative method which works by° exhausting · thought possibilities as not 
to welcome the mos~ empirical refutation of materialism and mechanism. 
Even Mr. Meyer's '' phantasmagoric efficacy," his "telepathic percola-
tion,'' or veritable ghosts of those dying or dead or even in great dan-
ger, are not unwarrantable in establishing his "solidarity of life which 
idealism proclaims," or "the universal mind in which all minds are 
one." But the impartiality attainable in mm,t fields of scientific research 
is impossible here. A rigorously unbiassed and yet an intelligent jury, 
could probably not be found in this country or in England, so many and 
subtle and remotely ancestral are the conscious, and far more the uncon-
scious, prepossessions which enter like Schopenhauer's primacy of the 
will, making us all lynx-eyed to all that favors one side and bat-eyed for 
all that favors the other. It is this inexpungable bias, evolved from a 
state of savage superstition, which enters into our judgment .and pre-
vents a just critical estimate of evidence. Gurney's phantasms of the 
living, Sinnett's hypnotism in the Orient, Herter's discussion of the 
nature of hypnotism, such, are the works that are constantly appearing 
upon this corner of anthropology. 
Psychology is now clearly within the area of anthropology, having 
its laboratories and instruments of precision, its systematic experiments 
and its organized corps of observation. Prof. G. Stanly Hall says, 
"Several departments of science have touched and enriched psychology, 
bringing to it their best methods and their clearest insights." Among 
those whose studies have contributed to this end are teachers of psy-
chology in higher institutions of learning, biologists and physiologists; 
anthropologists who are interested in primitive manifestations of psy-
chological laws; physicians who give special attention to mental a_nd 
nervous diseases; men who, like Mr. Gal ton, have applied more exact · 
methods to the problem of human feelings, will, and thought. 
The establishment in our country of a journal devoted solely to 
psycho-physics is a noteworthy event, and the fact that Prof:G. Stanley 
Ball will have charge of the American Journal of Psychology is a suf-
ficient guaranty of its great scientific value. 
In the first number of this publication Dr. Lombard and Professor 
Jastrow both explain with great clearness the psycho-physic law and 
illustrate its operation. Professor Jastrow, in l1is paper on star magni-
tudes, very clearly explains the action of the ps;ycho-physical law in the 
first number of t,he American Journal by ·referring to Bernouille's illus-
tration of the distinction between the value and the emolument of money. 
Tlrn emolument, or pleasure-giving power, of an additional sum of money 
is shown to be the logarithm of the wealth of an individual. By widen-
ing the conception of the wealth to the general one of a physical stim-
ulus of any kind, and putting sensation in general for the particular 
sensation caused by an increase in money, we have the psycho-physic 
law. For the particular illustrati~n of this law Professor Jastrow com-
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pares the star magnitudes as they have been arranged by means of the 
eye with the results of mechanical photometers. 
Some interesting experiments on the reciprocal influence of organs of 
sense have been recently made by Herr Urbanschitsch, of Vienna. His 
general conclusion is that any sense-excitation llas for result an increase 
of acuteness of other senses. Thus sensations of hearing sharpen the 
visual perceptions. If colored plates are placed at such a dhitance that 
one can hardly distinguish the colors, and various sounds are then pro-
duced, the colors become generally more distinct the higher the sounds. 
Similarly, one can, while a sound affects the ear, read words which one 
could not read before. Again, the ticking of a watch is better heard 
when the eyes are open than when they are closed. Red and green in-
crease auditive perceptions, but blue and yellow weaken them. Several 
musicians, however, were agree<l. that red, green, and yellow aud blue 
caused an intensification of sound about one-eighth; while violet had a 
weakening effect. 'faste. smell, and touch are under like laws. Light 
and red and green colors· increase their delicacy ; w bile darkness, blue 
and yellow diminish it. U oder the influence of red and green, taste 
extends from the anterior border of the tongue to t.lie whole surface. 
On the other hand, a strengthening of smell, taste, or touch exalts the 
other sensitive perceptions. Spec~ally interesting is the reciprocal in-
fluence of touch and the sense of temperature. If one tickle the skin 
with a hair and plunge the band in hot water the tickling sensation 
ceases; on the contrary, if the baud be placed h1 cold water and a part 
of the body tickled the temperature is felt more vividly. Herr Url>an· 
schitsch finds in this reciprocal action an explanation of supposed 
double consecutive sensations on excitation of one sense. (Nature, 1887, 
p. 157.) 
The two sources of information which are absolutely indispensable to 
the student~f psycho-physics are Wundt'~ "Physiologische Psycbologie" 
and "Hall's American Journal uf Psychology." In addition to these 
"Mind,"'' Brain,''" Philosophi che Studieu" au<l "Pfiiiger's Archiv" are 
to be consulted. In our own country we have at Johns Hopkiu Univer-
sity, in Profe sor Cattell's laboratory, in Philadelphia, in the Army Medi-
cal Mu eum at Wa hington, apparatus for psycho-physical experimeuts. 
Work of eminent authority in tlJi line of re earch must be ought 
und r the na,m , a,t,t 11, Oowle , Donaldson, Fauvelle, Galtou, Hall, 
d : Hy lop, Jack on, Ja trow, Konig, Lombroso, Kraus , Kroner, 
d 1, L mbar 1, Th mp on~ Vigna, Worn , and Wun<lt. 
In b ndy f mind many 'Ub i<liary and leading que ·tions ari e not 
iu ·ln l ,a iu any f th ·la above noticed. Such would b the pa-
p r f . . n th m ntal cliIB r nee of men and worn n, f 
!ant rr zza tt p ·. · hie ataYi m, of Ni la , upon aut mati min volun· 
'r · that m .· inter ino· c1i u, i n in atur b Max 
... 1 ·m r •ran ·i · alt n . ~·. 1 1t1 y II. i<"t n omane an l 
. lur h · ( · · I .. , 1 , lOJ 124, 12:- 171, lL, A ), up n h p 
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sibility of thoughts without words. The same question was raised some 
years ago in the Anthropological Society of Wasllington, by Professor 
Porter, of the Deaf Mute College. This correspondence is all printed 
as an appendix to '' Three _introductory lectures on the science of 
thought" by Max l\foller. (London, 1888, Svo.) 
E'.l'HNOLOGY. 
What was previously said of psychology may be repeated concerning 
ethnology; it is at bottom a biological science. That is, when we say 
"race" we ought to mean blood, not language, nor nationality, nor a 
region of country, certainly not arts or institutions. 
It is true that the ~cience includes all about a certain breed or stock of 
mankind; indeed, it is the anthropology of men taken by breeds. The 
ethnologist and the ethnographer are biologists to start with, but they 
cover the entire area of the natural history of man. The latter works 
out the anthropology of a single stock or breed. The latter is concerned 
with anthropology arranged with blood or consanguineous groups for 
his primary concept. 8trictly speaking we apply the term ethnogra-
pher to a student of a nation or any other agglommeration of human 
beings, but this ought not so to Le. 
As the first question in anthropology is the origin of man so the first 
question in ethnology is the origin and boundaries of races. The search 
for primitive man, therefore, is at the same time the search for primitive 
men. 
The second inquiry, which trenches on archreology, and is indeed the 
motive of the archreologist's researches, is what races of wen have lived 
on the earth and what may be the relation of the present races to tliem. 
Upon this question M. de Quatrefages and Marquis de Nadail1ac are our 
chief authorities; while for general treatises on the species at large the 
reader must consult Snell, Kriegel, Achelis, Maladini, Robert Brown, 
Featherman, and various translations and adaptations of Von Hell wa~d. 
The seventh volume of the Standard Natural History is reprinted with 
an appendix which very much adds to its value. Prof. A.H. Keane in 
his published classifications and in bis reviews in Nature continues to 
be the best English authority on general ethnology. 
The biological inquiry into color of hair, eyes, and skin, into pilosity 
and other anthropometric characteristics is mainly with r!3ference to the 
subject of race. 
In the Journal of the Anthropologicallnstitute (xvr, 370-379) Mr. R. 
S. Poole shows the Egyptian classification of the races of man. 
The question of racial healing or medical ethnography is considered 
by Ti:ffauy and Verrier. 
In all anthropological journals will be found more or less ethnography. 
1n Parisi published Revue d'Ethnographie. The J ourna.l of tile Royal 
Asiatic Society of London is a rich mine of information, and a complete 
index of all it, volumes will l>e found at tlle close of the volum~ fot' 1888, 
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No student of ethnography can overlook the publications of tlie Na-
tional geographical societies of England, France, Belgium, Russia, Pe-
termann's Mittheilungen, and kindred works. 
Special works on ethnography have appeared in great numbers, .and 
the only way to bring the reader into relationship with them is to pre-
sent a list by continents of those which have come under the writer's 
notice. 
A.-EUROPE. 
Aryans, origin, primitive seat, achieve-
ments: Morris, Taylor, Hale. 
Basques: Lucien Bonaparte. 
Brittany: Carquet and Topinard. 
Canary Islands: Edwards, Keibel. 
Celts: D. Arbois de Jubainville. 
Friesland: A. Folmer, 
German Alps: Steub. 
Gypsies: Crofton, and J. of Gypsy Lore. 
Ireland: McDowall. 
L ake Dwellers: Messikommer. 
Mediterranea n Races, non-Aryan, non-
Semitic: Glennie. 
Neanderthal and Canstadt: Julin. 
Norse bibliography: Carpenter. 
Russia: A. Castaing. W. Youferon. 
Spain, an outcast race in: Pop. Sc. 
Mouth., xxxn, 546. 
Sweden : Montelius. 
Transylvania: G. le Comte Kuun. 
B.-AFRICA. 
Algien:, French Africa: M. Wahl. 
Bobos: M. Tautain. 
Central African Stocks: Ludwig Wolf, 
Emin Pasha. 
Congo, Lower: R. C. Phillips. 
Danakils: L. Faurot. 
Egyptians : Virchow, Tomkins, Flinuer 
Petrie. 
Gold Coa t Peopl s: A. B. Elli . 
'ypsiesin 11 and th ahara: Haliburton. 
TI tt ntot , or Khoi Khoi: 'b. Ploix. 
Kabyl , of Gran l Kahyli •: Fr. rouct. 
Lib ria: J. Biitt ko£ r. 
'or on, Arm-
hamber, J. 
Senegambia: Vigne. 
Somalis: P. Pauletschke. 
Southern Africa: G. Schils. 
Tanganjika Tribes: Houze. 
'fripolita11ia, Cyrenaica, and Fezzan: 
Ramy and Borsan. 
Tunis : R. Collignon. 
West Africa: V. Jacques and E. Storms, 
E. Decazes, A. Corre. 
C.-ASIA. 
Afghans : L. Rousselet. 
Ainos: F. V. Dickins, Basil Hall Cham-
berlain, R. Collignon, J. K. Goodrich, 
Babylonian Races: G. Bertin. 
Cambodia: E. Mame 1. 
Caucasus: R. von Erckert, E. Chantre. 
Central Asia: Henry Lansdell. 
China: G. E. Simon, H.J. Allen. 
Chinese in America: Stewart Cruliu. 
Corea: W. R. Carles. 
Dardistan: C. E. de Ujfalvy. 
Formosa: Terrien de la Couperie, G. Tay-
lor. 
Hittites: W. \V. Moore, Thomas Tyler, C. 
R. Conder. 
India: E. A. Lawrence, George Campbell, 
W.W. Hunter, Gustav Oppert, Bu-
gaigne. 
Japan: Wm. E. Griffis, J. D'Autremer, 
Henry Knol]ys, Kr. Bahnson. 
Jews of the East: A. K. Glo\'er. 
Ka hgar and the passes of Tian Chau: N. 
eclanc1. 
I 
Maoipnr: G. Wa,tL. 
Per ia: E. Dnbons ·et, . G. W. Benjamin, 
Hons a,y, 
,'iam, Biuliogra.pby of: K L 'atoa. 
'l\ul,jiks or altcbas: CL. E. de Ujfalvy. 
Tnrk in China: J. D uiker. 
Y:tkut : Albert Ron sy. 
of r c n 'tructing the civilization of 
di covery of m tite . Iu January, 
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1888, Mr. Thomas Tyle~ delivered a course of lectures upon this people 
in the British Museum, 
A few years ago al1 we knew of the Hittites was contained in a few 
vague references in the First and Second Book of Kings. In the true 
sense of the word empire, it is doubtful whether a Hittite empire ever 
existed. Says Mr. Tyler:" Most likely there were in Asia Minor many 
states or even single cities which were usually to a great extent inde-
pendent, and the peoples of which were not, perhaps, altogether l10mo-
geneous in race, but which, under pressure of the necessity of war, 
formed a federation. That the Hittites spoken of in the Old Testament 
are to be identified with the Khita of the Egyptian monuments and 
witll the peoples of the land of Khatti in the Assyrian records, is com-
ing out more and more clearly." 
The primitive home of the Aryans seems now to be less definitely 
fixed than formerly. The studies of Pott, Lassen, and Max J.Yitiller 
made tbe highlands of Asia to be the cradle of the Aryans. Dr. La-
tham, even at that time, urged that the Asiatic hypothesis was mere 
assumption based on no shadow of proof. Recently the European 
theory has been entertained by Gugei, Uuno, Peuka, and Schra<ler. 
The commingli11g of blood. language, social organization, beliefs, and 
activiti es iu the Ma,Iayan area is elucidated by Dr. Fridrich's r,aper in 
the miscellany relating to Indo Ch_ina. He noticed the continued exist-
ence of Hindooism in Java and other parts of Malaysia, and sa,vs that it 
is essential to a proper understanding of the condition of the Malayan 
tribes that the intluenc~ which Hiudoo civilization has exerted on them 
should be investigated. 
At a meeting of ti.le Asiatic Society of Japan, reported in ti.le /apan 
Weekly Mail of November 19, Mr. Batchelor read a paper 011 Kamui 
or Gods of the Ainos. The author is not couviuced that the Ail10s are 
dying out. 
D.--OCEANICA. 
Au tralia : Dominic Daly, J. Eraser, E. M. 
Carr, S. Gason. 
Borneo: Dominic Dtt1y. 
Celeues: d'Estrey Mcyners. 
Malays: l!". Grabowski. 
Maldives: M. Habelandt. 
Maori: J. Errington de la Croix. 
New Britain: B. Danks, H. H. Romilly. 
New Caledonia: E. Verrier, M. Glau-
mont. 
New Guinea: Prince Roland Bonaparte, a 
series of reports; Chalmers, G. L. Bink. 
New Hebrides: A Hagen aud A. Pigneau. 
Philippines: Ollivier Beauregard. 
Polynesians: E. 'rregear. 
Samoa: Wm. B. Cburcbward. 
Sandwich Islands: Ed. Arning. 
Solomon Islands: H. B. Guppy, F. Elton, 
C. M. Woodford. 
Surinam: R. Virchow, H. 'l'en Kate. 
E.-NORTII AMERICA. 
Tlie very best-and only reliable-study of the tribes of North America 
i tb_at of the Bureau of Ethuology of the Smithsonian Institution, an 
account of which bas been given to the American association by Maj. 
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J. W. Powell. Dr. D. W. Brinton has also published notes on Amer-
ican ethnology. The following works have special reference: 
Aztecs: H. W. Haynes, Lucien Biart. 
Beothucs: Lady Edith Blake. 
British Columbia: Franz Boas. 
California peninsula : H. Ten Kate. 
Canada: E. Ramy. (It must also be 
kept in mind that the British asso-
ciation appointed a special commit-
tee to study the Indians of the Do-
minion of Canada.) . 
Delaware or Lenapc: D. G. Brinton. 
Eskimo: H. Rink, Soren Hansen, A. H. 
Keane, Emile Petitot. 
Kwakiutl: Franz Boas. 
Missisaquas: A. F. Chamberlain. 
Mandans: Dr. Wasbingtou Matthews. 
Selish Indians of Pnget Sound: M. Eells. 
F. -MIDDLE AMERICA. 
Antilles: Leon de Rosny. 
Caribs: Pere de la Borde. 
Central America: Leon Laloy. 
Costa Rica: Wilhelm Herzog. 
Maya: F. A. de Rochefauconld. 
Mexico: C. Breker, A. Baker, Alf. Chav-
ero. 
Panama: A. Piuart. 
Toltecs, were they a historic nation: D. 
G. Brinton. 
G.-SOUTH AMERICA. 
Amazon tribes: J. F. Smith. 
Botocndos of Espiritu Santo and Minas 
Gcraes: P. Ebrenreich. 
Fuegians: Dr. Hyades, G. Sergi. 
Guiana: H. A. Comlreau , II. 'l'eu 1.{ate. 
Paraguay: Dr. Stewart. 
Peru: 0. Ordinaire. 
Venezuela : A. Ernst. 
LANGUAGE. 
By many anthropologists language is placed among the biological 
scieuces. Such liberties with the term, however, would consign tlrn 
whole study of man to the realm of biology. In reality the true start-
ing point of anthropology is the study of invention, the consideration 
of all those devices, institutions, ways and meaus through which our 
race has made its progressive journey. 
Among the inventions or institutions that lie at the foundation of 
culture, the most universal in time and place is language, or devices for 
the communication of thought. 
The science of glossology is the anthropology or natural lJistory of 
speech. It therefore is concerned with origins, with cla sification , 
with life hi tories, with variation under s tress, with as many questions 
a wou1d be a ked about plants or animals. 
Indeed, theveryfir tproblem thatconfrontsusis this: How far barn 
the animals auticip:ited us in peech; to what extent have they been 
our teacher ·, and what uggestions of their activities and natural qual-
1 1 have h lp din forming the vocabuiarie of the world. 
01 on the he 1 of thi inquiry comes the ubject of ge 'ture-lan-
,. t the u lJ of which Col. Garrick Mallery bas devoted " O many 
y ar of pati earch. Tl.le r ult of bi labor ', with r ference to 
furth r auth found in the publications of the Bureau of 
thuol g ·. 
th a and man 
in ph , ' iolocrical psy hology~ Loew-
u ua.-al Yowel.- . fariq.ue np n th . 
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larynx, organ of phonation, in its relations with the cerebral centers of 
language and ideation, Aranjo on the metamorphoses of a sound, Bell's 
university.lectures on phonetics, Jacobi on the special liability to the 
loss of nouns in aphasia, Horatio Hale on the development of language. 
The Ind.ex-Medicus should be faithfully consulted for _papers on the 
anatomy. abnormalities, diseases, and. peculiarities of the vocal organs. 
Other productions of general interest are Tregear's ancient alphabets, 
Newell on the color of words, Brinton on thP- language of palaeolithic 
man~ Stevenson on place names, Horatio Hale on the development of 
language. 
In this connection reference is again made to the controversy in Na-
ture originated by Max Miiller, concerning the dependence of reason 
upon speech. 
The study of an individual language may be termed glossog-raphy, just 
as the study of a separate people is styled ethnography. The two, in-
deed, are often confounded. If language and race were conterminous 
a list ofall the-languages of the world would be at the same tiine a list 
of all the peoples or breeds of mankind. Just so far as they are not con-
terminous is confusion introdueed into the enumerations of the fan-
gua,ges of t_he different continents .. The complaint is made by critics 
of great lists, such as Cast's for Africa and Polynesia, that this or that 
term is not of a language, but of a government. 
Moreover, the author who writes about . a people generally includes 
a chapter on their language. It is safe, therefore, for the glossologist 
to look carefully over the ethnographic titles for material. Further-
more, the accompanying list of works that have been noticed will be 
useful. 
Europe.-The old Runic writing of the North: Oscar Montelius. Color 
names among English gypsies: W. E. A. Aron. An old Basque test: 
J. Vinson. The Basque language: V. Stempf. Restifot.ion of the Eu-
ropean mother language: Paul Reynaud. 
A/rica.-Kabail vocabulary : U. Newman. Algerian grammar and 
lexicon: J. Vinson. 1 ntroduction to glossology and literature of the 
African languages : A. F. Pott. 
Asia.-Semitic languages in the Encycloprndfa Britannica: Cyrus 
Adler. Sanscrit texts from Tonkin: G. Dumoutier. The yellow lan-
guages: E. H. Parker. Japanese: The Manchus, by the same. The 
Japanese anu th.e adjacentcontinental languages: Joseph Edkins. Hit-
tite monuments: Wm. H. Ward. Some usefnl Hindu books: G. A. 
Grierson. Formosan language: J. Vinson. Chinese, three papers on: 
Joseph .Eukins. Gramma,r of the Chinese in San Francisco: H. Cor-
dier. Pre-Chinese language iu China: Terrien de la Couperie. Saknn-
tala : Gerard Deveze. 
Polynesia,.-The Oceanic languages, Semitic : D. Macdonald. Api 
grammar: S. H. Ray. 
America.-The thorough work of Mr. J. C. Pilling in cataloguing the 
H. Mi . 14~--33 
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entire literature of North American, aboriginal languages will leave 
nothing further to be desired. The original plan of including all works 
under a single aplrnbetical list has been abandoned, and the author 
takes up each of the stocks separately. Two monographs have ap-
peared in the uew series, "Bibliography of the Eskimo Language" and 
"Bibliography of the Siouan Language/' both issued by the Bureau of 
Ethnology and printed at the Government Printing Office. Each of 
the other stocks will receive similar treatment. When the work shall 
be completed it will leave nothing to desire as a pointer to all sources 
of information on America. 
Mr. A. S. G atschet has worked up the linguistic families in South-
eastern United States. Further publications on North American speech 
mixture in French Canada: A. M. Elliott. · Timucua grammar: Raoul 
de la Grasserie. The hieratic manuscripts of Yuca,tan: Pousse. Tar-
ascan texts: H. de Charency. Ancient Nahuatl poetry: Daniel G. 
Brinton. On the Chane A bal tribe and dialect of Chiapas : By the 
same. The Ixil language: 0. Stoll. The Maya language: San Buena-
ventura. The Chiapanec language: L. Adam. 'rhe Alaquilae lan-
guage: D. G. Brinton. 
The Revue de Linguistique, American Journal of Philology, Inter-
nationale Zeitschrift fiir algemeine Sprachwissenschaft, Journal of the 
Royal Asiatic Society, Transactions of the Philological Associations, 
Zeitschrift der morgenlandische Gesellschaft, and the journals men-
tioned under general anthropology, rnm;t be the authorities on glossology. 
TECHNOLOGY. 
The arts of mankind are t,he material on which to base the natural 
history of invention. Each art bas bad its humble birth and bas grown 
to maturity by the con ' tant increase of complexity. The process of in-
venting itself has had an organic growth, commencing with what might 
be called an unicellular process and ending with a most complicated set 
of co-ordinated actions, as numerous and intricate as the parts of the 
human body. Between a childish or a savage acting on ~mggestion, a 
no-sooner- aid-than-done performance, and the inventing of the Bell 
tel phon , with all the thinking, experimenting, petitioning, pleading, 
corre pou 1 nee, examination, and litigation involved is a very Ion · 
wa . Betw u the two lie all human mental activities, growing more 
and mor comvlex a. we proceed. · 
.1.. nt11r ol gy i ' · u · rnetl with every human activity aud inJn try, 
f r h purp · f o Laiuing th ir te,·timony to humau hi ·tory. The 
bi t r · of man au f hi miud are indeed ml)re clearly written in thing 
di tinct way of treating technological mate-
r r f the ruling concepts, art, race, region. A 
g Y med l> - rtain group of art for the principal c n-
. pt, a iu ~ 11 ... Ir. E. . 'f ·1 r. writi 11g,· ; r y c ' rtain regious of the 
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globe, where the conditions are unique, as in the writings of A. Bastian; 
or we could study out the industries of a race, a nation, a sect, wher-
ever in time or place they may have lived. 
One of the most profitable series of investigations into the origin of 
form and decoration in the arts is a series of papers by W. H. Holmes, 
published by the Bureau of Ethnology. Mr. Holmes finds a little frag-
ment of pottery in the fields around Washington. This tells him that 
the aborigines knew the ceramic art. By pressing on the surface a 
piece of artist's clay he gets the impress of woven texture. This tells 
that these aborigines were weavers, and it is very easy to see what kind 
of weavers they were. It also tells how they decorated pottery. Thus, 
by piecing art to art, fragment to fragment, the author is able to recon-
struct the daily life of an extinct people; to ascertain how the invent-
ive faculty has caught up one suggestion of dame nature after another, 
and then technic laziness has reduced the fall form to conventionalisms 
and abbreviations. Herr Schaaffhausen has caught up the same idea 
and published "Entwickelung des rnenschlichen Handwerks und den 
Einfluss des Stoffes auf die Kunstforrn." 
Next to the subject of invention and the stimulus thereto by means 
of patents the subject of learning a trade, of industrial training, 
demands the careful study of the anthropologists. It is easy to follow 
up the methods of our own day, but our chief inquiry is how things 
came to be as they are. Such papers as that of G. P. Morris on indus-
trial training two centuries ago will be hailed with pleasure by com-
parative technologists. 
The only way to illustrate and to study this branch of anthropology 
is by means of the museum, the gallery or cabinet of drawings, and the 
specifications. If one would follow up an art he must collect material, 
he must supply himself with many pictures, he must have bis card cat-
alogue or files of ready reference, and all these must be movable and 
mtcrchangeable .. 
In the U. S. National ·:Museum there are many series of objects in-
stalled to show the natural history of invention, such as naval archi-
tecture, land transportation, fishing, music, pottery, cutlery, weapons. 
'fhese are of especial interest to craftsmen, who find no difficulty in 
reading the history of their daily occupations. 
It is uot necessary to enumerate the names of all the arts about which 
books have been written in 1887-'88. A glance at the list of titles 
proves that some one has been fascinated with nearly every occupation 
o{ maukiud. The unit chapter on this subject, the technogra1>hic uuit 
is an art of a people. If these be well written they may be. allowed to 
tell their story m two directions, either as a part of the whole history 
of a people or as a part of the whole history of an art. lf Mr. Sato has 
written a work on Japanese farming, it may be filed away under farm-
ing or uuuer Japanese1 according to the rulin~· motive in the mjnd of th~ 
516 RECORD OF SCIENCE J<'OR 1887 AND 1888. 
general student; the.same is true of the hundreds of technographic chap. 
ters that have been written. 
The reader may consult with profit The American Manufacturer, 
Aunale~ des Pouts et Obaussees, Patent-Office Reports, Report of the 
Department of Agriculture., L'Art, English Mechanic, Joun1al of the 
Society of Arts, Scientific American and Supplement. 
ARCH.AWLOGY. 
Leaving the question of anthropogeny to the biologists the archrnolo-
gist will still lJe concerned with primitive man. He desires to know 
where our race made its debut on this planet, how long ago it was, and 
what was the intellectual and material stock in trade of that first man. 
For the study of what M. Oollignon calls L'hornmc avant 1'.Histoire 
there is constantly collecting fresh material. 
The geologist and the palreontologist are the first to take the stand. 
Mr. W J McGee, of the U. S. Geological Survey, whose especial de-
partment is the quaternary -period, has addressed himself to the strati-
graphic question, while the paheontology bas been <liscussed by Mar-
cellin Boule, and the cotemporaneity of the mammoth and man by J. 
M. Olarke and H. Howorth, MM. <le Puydt and Lohest. 
Un the subject of the antiquity of man we have a paper by L. Guig-
nard,.relating to France; by A. R. Wallace, on the antiquity of man in 
America; by E. Riviere, on the antiquity of man in the Alps. 
There has been a question agitated between geologists, palreontolo-
gists, and arcltreologists whether in cave and other explorations we are 
to regard the form and finish of implements, the associated animal 
remain , or the condition of tlle strata, to be the best guide to a knowl-
edge of the age of the depo it. The case bas been pretty th_orougb1y 
reviewed by Henry Hicks and Worthington G. Smith. (Nature, xxxvn 
105, 120, 202.) 
A fresh clas ification of arcbreology is marked by the apvearance in 
England of a new journal, the Archreological Review. The range and 
divi ion , of tbP. ubjectR are: (1) In titutional arcbreology, wbjch ex-
ten<ls the domain of .arcbreology into that of Rociology. Irn.1eed 7 e~ery 
ranch of anthropology may tbu, have its archreology. (2) Anthropo-
logi al arch ology. Thi· i a bad title. It is meant to include biological 
an l t rbnolo<rical ubj ct-, the remain of man and of hi arts. (3) 
•oJl-. J r . Tb o ·i ty wonkl iuclude in thi the origin of lauguag , all 
kiud, f ta1 .·, rbym , , m th,', and lor , an<l the beginning of philo O· 
phy. ( ) Lit ratnr ; that i , th o~d t lit •rature . The ociety ha 
r mi l t <lo n go d thino- i r whi h, w 11 done, th y will re irn 
r titu f a1l u nt ·. Tb •y will ind x all Eogli h arch" logical 
pnl Ii ·a i 11' pri r to , (; , ml curr 11 1 ngli. h aud foreign arcb ol i-
" 1 p , i li ·al. , ncl will i. , n • . p •ci 1 incl y ,· to differ n br'- nch of 
a ·bw l ,j al r ·h. 
ri i h -ran · m nt of he regular 
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standing committees on prehistoric remains and the preservation of 
ancient monuments. The former committee has been busy in mapping 
and describing all the monuments of the country ; the latter in peti-
tioning both Parliament and the local proprietors to preserve the most 
celebrated reniains. .A. brief of the reports will be found in Nature, 
xxxvn, 93, 94. 
Tho same is also true in France and Germany. Movements are on 
foot for the cataloguing of all museums, for the systematic and co-op-
erati ve surv:ey of remains and the preservation of such monuments as 
have historic interest. 
The Royal Academy of Sciences in Austria has _appointed a prehis-
toric commission, whicll lrns already isstied its first ~report. l n our 
own country the subject of archi:eology is also receiving a systematic 
treatment. Fortunately for the final result the two principal institu-
tions engaged in ·extended work are pursuing different methods. · 
Prof. -0yms Thomas, of the Bureau of Ethnology, commences with a 
census of all the mounds, earth-works, and other aboriginal remains in 
the United States. In the Ohio Archi:eologic~l and Historical Quar-
terly Mrs. Thomas presents a bibliography on this subject, but the plan 
of the Bureau has been more extended than this. The whole area has 
a card catalogL1e, by means of which it is possible to construct maps of 
large or small spaces and to exhibit the number and distribution of 
each class. The most valuable portion of Professor Tho_rnas' task, and 
that which exhibits the great ad vantage of combined labor, is that he 
is able to work by the side of another staff of men who are studying the 
distribution of Indians over this continent at the time when they were 
first visited by white men. La.y ing the map of the distribution of lin-
guistic stocks on the top of hi.s own map of the mounds, and so forth, 
lie has a start.ing point for deciding who were the Mound-builders. 
'fhe Peabody Museuw, or, strictly speaking, its curator, Professor 
Putnam, educated in comparative anatomy under the elder Agassiz, has 
addressed himself to another problem, namely, he careful dissec~ion of 
graves, mounds, and remains so as to know exactly how they were con-
stmcted, what relics are deposited in them, an<l what modern modes 
of burhtl they most resemble. Of course, the final result will be reached 
by combining the two investigations. 
It is impossible to mention the names of authors who have reported 
special researches in archmology. 
To follow the subject abroad it is only necessary to study the English 
Arcbmological Review, Autiqua, the French Materiaux pour l'Historie 
de l'Homme, and tlrn bibliographical appendix to the Archiv fiir An-
thropologie. 
In our own country the annual reports of the Peabody Museum, the 
reports of the Arel.ueological Institute of America and its ally. the 
American Journal of Archreology, the American Alltiquarian, Proceed-
ings of the American Antiquarian Society, the reports of the Smithso-
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nian Institution and of the Bureau of Ethnology, the American Anthro-
pologist, the Ohio Arcbrnological and Historical Journal, Anales del 
Museo Nacional de Mexico, and the proceedings of a few State and 
local societies give publicity to about all that is worthy of permanent 
record. 
SOCIOLOGY. 
Sociology is the natural history of society, and studies the formation 
and growth of human compacts that have survived and become varie-
ties or species. It also investigates the life history of societies, their 
customs and principles. 
To repeat the titles of all sociological papers that appeared in 1887-'88 
would require a space equal to Pool's Index to periodical literature. To 
show tbe variety of topics and not to exhaust the subject, a list of 
catch-words is given, with the authors to consult reRpecting each. It 
may not always be the most eminent authority. Suffice it to say, the 
subject bas been of sufficient prominence to arrest some one's attention. 
Administration: W. Wilson. 
Altruism: C. W. Smil~y. 
America: Justin Winsor, narrative and 
critical history. 
Antagonism as a social force: Sir W. R. 
Grove. 
Antbropoi,hagy: Ric bard Andree, 0. 
Beauregard, A. Bordier, Ch. Letour-
neau, MarquisdeNadaillac, Friedrich 
Ratzel. 
Australian sociology: A. W. Howitt. 
Charities: Herbert B. Adams. 
Child-life: A. C. Fletcher. 
Circumcision: P. Lafarque, A. Reverdin, 
J. G. Harvey, Ch. Letourneau. 
Civilization, Hindu: E.W. Hopkins. 
Colonization : G. Rolland. 
Commerce: A. E. Bateman, :ft.ene de Mari-
court, Leone Levi. 
Communal life: \V. M. Beauchamp. 
Contact as a modifying force: Sahatier. 
Coop ration: Amos G. Warn r. 
Copyright: P.A. e ly. 
Deformation of th body: N. Ruding r, 
R. irchow, 1'. ngorn- tomb rg, L 
A. Ru.t. 
. <1e Lapong . 
Diminution in size of families: G. Lag-
neau. 
Dying out of aborigines; M. Eells. 
Economic disturbances: D. A. Wells. 
Economic science: Yves Guyot. 
Emigration: Rudolf Disselhorst. 
Eqnality and inequality: H. D. Chapin. 
Ethnic selection: Dr. Dally. 
Evolution by competition: J. W. Powell. 
The family: Carlos Soler y Arques. 
Family names: Herbert A. Giles. 
Food statistics: Karl Kelete. 
Gam~s and amusements: Richard Andree, 
Franz Boas, J. T. Bent, H. S. Halbert, 
Andrew Hebbert. 
Governments, local: J. G. Bourinat. (The 
whole Johns Hopkins series of his-
torical and political otudies are excel-
lent examples of scientific work iu 
this line.) 
Guilds in China: D. J. McGowan. 
H irship in Africa: B. Nicholson. 
Inheritance: W. Detmer, M. Nu sbau m. 
Intoxication: Dr. DormeL. 
Labor: T. E. Kebbel, 0. Pring~beim. 
Life table. : William Ogle. 
Lov<', or romantic love and per, onal 
beauty as factors iu social lifi and 
bifitory: H. T. Fink. 
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were not such as to favor the romantic passion even in Greece and 
Rome. The highest expressions of sexual de'1otion are to be found in 
the ancient literature of Semitic peoples. Mantegazza was the first to 
write seriously upon the subject. Since his celebrated papers the litera-
ture has rapidly multiplied. (Nature, xxxvn, 149.) 
The part played by both love and beauty in social selection may be 
studied in connection with Romanes on physiological selection. An-
other m'ethod of inquiry is to follow up the natural history of the pro-
cess of love-making from its simplest to its most complex forms. 
Man and the stat,e: Albert Shaw. 
Marriage: Leopold vou Schroeder, Lori-
mer Fison, Raj Coomar Roy, D. R. 
McAnally, Benjamin Danks, F. Gal-
ton, Y. V. Athalgie, E. B. Tylor. 
Masks and masquerading: L. Serrurier. 
Matriarchy: K. Friedrichs. 
Money and the mechanism of exchange: 
Desire Charnay, Benjamin Danks. 
Morality: T. H. Huxley, George P. Best., 
Ch. Letourneau. 
Mortuary customs: Adele M. Field, James 
Moony. 
Nationality in its scientific aspect: B. J. 
Stokvis. 
Overcrowding of population: J. Icben-
baeuser. 
Penance: 0. H. Howarth. 
Police: W. A. Dun. 
Political economy in America: Richard 
T. Ely. 
Politics: G. de Lapouge. 
Poverty: William G. Sumner, Ferdinand 
Maurice. 
Professor Huxley bas said respecting the effect of modern civiliza-
tion in repressing the spirit of militancy among men, "that though 
tlrn restraints imposed by civilization have altered the methods by 
which the struggle for existence is carried on, they have not made it 
less real or less bitter." In other words, great enterprises and the re-
sults of world-compelling inventions are achieving great social victories 
and defeats as influential as those wrought by decisive wars. Note the 
influence on the trade of England and the Mediterranean, first, by the 
voyage of Vasco da Gama, and second, by the Suez Canal. Parliamen-
tary writers have taken up the same line of inquiry and have brought 
politics within the area of anthropology. 
Primitive law and custom: R. Dareste, 
C. Staniland Wake. 
Prisons of the world: E. Gautier. 
Prostitution of minors: V. Augagnenr. 
Punishment, its genesis and function: 
Angelo Vaccaro. 
Revenues: II. G. Keene. 
alaries and wages: G. J. Goschen. 
Savagery and childhood: John Johnson, 
jr., Sir John Lnbbock. 
Schools and school life: E. P. Goulcl. 
Secret socioties: I-I. Cordier. 
Sexes, their relation to government: E. 
D. Cope. 
Socialism: E.W. Bemis. 
Social selection: G. de Lapouge. 
Societies: A. Bordier. 
Sociology, the science of: Gnillaume de 
Greef, J. H. Gubbins, G. L. Gomme, 
F. W. Blackmar. 
Statistics: M. de Foville. 
Strikes, the social problem of: V. Mir(lt. 
Succession in authority: G. d' Aguanno. 
Suicide and natality: E. Durkheim. 
Tattooing among prostitutes: De Alber~ 
tis, G. Vanot and Moran, G. Salsalto. 
Trades nnions: E. W. Bemis. 
Widow hood: G. L. Gomme. 
Woman: M. Letourneau, H. Ploss, Emily 
Pfoiffer, H. Thnlie. 
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In every one of the journals devoted to the subject at large sociolog-
ical papers are published. · Furthermore, the great Euglish quarterlies, 
the North American Review, the Forum, eveu the monthlies, weeklies, 
and dailies, are witness of the absorption of the public mind in this de-
partment of anthropology . . 
Like every other investigation, the attempt to study crime in a scien-
tific manner began with crude and false methods. For instance, the 
comparison of states or nations based on arrests led to a positively iu-
verted result; because in highly organized communities a great many 
acts are considered to be criminal that are not noticed in worse com-
munities. Even in the case of prison statistics, General Walker says, 
'' Tbe number of persons in prison on a given date affords a very delu, 
sive measure of the comparative morality of different sections of the 
country having different codes of laws and different social standards. 
For instance, a very large paTt of the persons who are at any time in 
prisons and jails in the State of Massachusetts, are there for drunken-
ness or for the illegal sale of liquors. In another State, the man wbo 
sells liquor is a public benefactor. So far, then, the paucity of prison 
lists simply represents the toleration of vice, if not of crime." 
The Italian criminologists were not slow to notice this and apply tbe 
facts in rectifying deductions about herediLy, atavism, primitive man, 
and the descent of man, based on the anthropometry of arrested per-
sons and convicts in general. If a good but poor man die in a debtor's 
prison one would scarcely look for the promise of his misfortune in hi 
cranium. Even <l.eductions based on special crimes, as theft or murder, 
mu t not omit the bi tory of the man on account of the times, the va-
rious external stimuli that have helped, perhaps forced, against his 
will, the man to the action. This Rubject ha been thought worthy of 
a special world's conYention, which ha published Actes du I congre 
internationale d'anthropologie criminelle in Rome, November, 1885, 
and i ued in Turin in 1887. The following mentioned work will al, o 
help to the public intere t and the variety of treatment which the sub-
j 1 ct ha elicited. 
Human criminality from the point of view of comparative anatomy: 
Paul Al r cht. Atla of criminality, the new anthropometry aud 
criminality, and bibliographi peuitentiair of different couutri 'S ince 
th b ginning of th century: Luigi Anfos. o. Criminal antbropolocry 
r ica: A. urn t. D gereration and criminality: h. Fere. 
thi ora ·l in JaYa: . Beyfu · . Thermometric variation and 
~- ~ rri. Th xt rnalear,a tudyincriminalanthropology: 
n maly of th criminal: R. Garofalo. Crimin, 1 anthro-
a b . 'Ib p nal d and fr nopatbology: ,J. Giue . • 
r r al nd m nt· 1 p culiaritie of criminal.': von H<H-
-a ci· l .·tu<ly: nri ,J ly. Criminal anthropoloO'y and 
J) mi. hm .nt: . r urella. Th rimin, 1 in hi· anthropological, m di , 1 
an ljncli i, 1 r •l, i n:: . Th chc: ract r of d linqu nt 
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A. Marro. Anatomical observations on· the brains and skulls of crimi-
nals: G. Mingazzini. The actions of criminals: Pitre. The principle 
of causation in criminal science: F. Puglia. Notes on crime and aeci-
dents in Norfolk at the time of Edward I: W. Rye. Studies upon a 
century of crime: V. Rossi. Criminology: M. Tarde. The frontal 
crest in criminals: Tenchini. Criminal anthropology: Paul Topinard. 
Creating criminals: Amos G. ·warner. The essentfal elements which 
should be present in criminal statistics and the means of rendering them 
comparnble': E. Younes. 
Close on the heels of crime attends, the punisbmeut, and the one has 
had as varied a history as the other. Upon this subject has appeared 
crucifixion in 1,he ancient east by George Rawlinson. Judicial ex~-
cutions: J. J. Z. Marshall. The prison worid: E. Gautier. Genesis 
and function of legal penalties: Angelo Vaccaro. 
The police system of val'ious countries and all the paraphernalia of 
arrest should also find a place in this department of sociology. 
Chinese civilization has a sympathizing exponent iu the volume of M. 
Simon. The most civilized state, according to this author, is that "in 
which ·on a given area, the largest possible number of human beings 
are able to procure and distribute most equally amongst themselves the 
most well -being, liberty, justice, and security." Upon this scale China 
1s _ pronounced to be the most highly civilized country in the world. 
"Its history shows ·the phenomena of heredity in regular succession, 
neither modified nor obstructed by change of medium, with the evolu-
tion of events and ideas-an evolution as regular as that of living 
beings freely proceeding unshaken and un~roubled by any exterior in-
fluence, by which its direction might have been altered, or its develop-
ment retarded.; and it is here that we finrl the deep and originai interest 
of China1 and perhaps also the secret of her extraordinary longevity." 
PHILOSOPHY, MY'.l'HOLOGY, AND FOLK-LORE. 
Among the lowest tribes of men all lore and myth is an attempt to 
explain phenomena. This was long ago pointed out by Peschel. .A.mo11g 
the higher races we may study metaphysics, ethics, folk-lore, and re-
ligion as somewhat separate problems. Even here they are much in-
tertwined. The 1;>hilosophy of living in this world has never been able 
to disengage it elf from a world beyond, a spirit world, acquainted with 
onrs, influencing it, and often believed to dominate over the life beyond. 
For the purpose of scientific investigation, religion is here defined to 
include the following topics: 
(1) Social organization in view of the spirit world; in general terms, 
the clergy all(l laity of a people. This we may call the Church. 
(2) The beliefs of a people about the spirit world embodied in their 
sacred books, national epic , myths, and folk-lore. This ,~e may call 
the Creed. 
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(3) Uonduct in view of the ecclesiastical organization. It includes 
sacred precincts, edifices, regalia, paraphernali~ of worship, fetes, pro-
cessions, selemn services, rites, sacrifices, holidays. In a single word, 
it is the Cult of a people. 
From this definition it will readily be seen that all religions may enter 
the area of scientific inquiry, and, again, that it is very difficult to keep 
philosophy, or the explanation of the universe, religion, or creed and 
cult and folk-lore, which is the literature and custom of the unlettered, 
apart in the laboratory. 
It is an evidence of progress that there is in Paris a Musee des Re-
ligions, publishing Revue de l' Histoire des Religions. In the sixteenth 
volume of this periodical, Theodore Reinach has a paper on Les classifi-
cations des religions et la role de l'Histoire des religions dans l'enseigne-
ment public. Julien Vinson has also in Revue de Linguistique (XXI, 
361-364) a paper entitled '' Les religions actuellcs, leurs doctrines, leur 
evolution, leur histoire." Anthropological mythology also receives the 
attention of B. Platner in the New Englander (1888), and the ghost 
theory of the origin of religion is discussed in Bibliotheca Sacra for the 
same year. 
The whole subject of the basis of morality is being reviewed in the 
most learned of our periodicals in America, in England, and on the con-
tinent. The North American Review, the Forum, the Contemporary 
Review, the Nineteenth Century, the Revue Politique et Litteraire, the 
Revue des deux Mondes must be faithfully studied by one who would 
keep posted on the questions raised. Reviewing the ethical treatises 
of Schuman and Best, Mr. Romanes enforces the sufficiency of the 
Darwinian hypothesis to explain the moral sense in aU its protean 
forms as proximately due to natural causes. In Popular Science 
Monthly~ W. S. Lilly discussP;s materialism and morality (XXX, 474-493), 
and Prof. A. P. Peabody ~peaks of classic and semitic ethics in Andover 
Review (x, 361-376). All of the theological periodicals discuss ethical 
que tion ', basing human d,uty on divine injunction. In addition to the 
publications of the Mu ee Guimet and the journals and proceeding of 
th gr at anthropological societie , the student mu t consult for the 
study of comparative r ligion the Journal of tlle Royal Asiatic in Lon-
don and the tran actions, etc., of the branches in India and China. At 
th cl of the volume of tbe Journal for 1888 (vol. xx, pt. 4; appen-
dix, pp. 1-218) will b found au excellent index to the whole erie,. 
In th la ifi cl ind x append d to Arcbiv fii.r Anthropologie each 
parat c 11 ction of title r latiug to thi branch of antbr -
and R vue d'Ethnographi al o giv 
n , , . mong which ar many b aring n 
n of our , i nc is folk-I r . It i. , o 
n fr m childbo cl; it i. im b d<l <l in 
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every mind, and furnishes the starting point for every department of 
knowledge. 
To this subject are now devoted several journals. namely: 
Folk-Lore Journal. Lon~on. 
The Journal of American Folk-Lore. 
Cambridge. 
Journal of the Gypsy-Lore Society. Lon-
don. 
Les Litteratures Populaires de toutes les 
Nations, twenty-seven volumes. Or-
leans. 
Melusine. Paris. 
Le Museon. Louvain. 
Bibliographie des Traditions. Paris. 
Archreological Review. London. 
Revue des Traditions Populaires, Paris. 
The Engfa:;b Folk-lore Society bas made the greatest possible advance 
in systematizing its work by the t.abulation of folk-tales. This works 
a great economy in two ways. First, two or more persons do not waste 
their time by working on the same author. A list of collections is pub-
lished and the name of the tabulator is appeucled to each volume. 
Second, and this is the greatest improvement, there is a form of tabu-
lation prescribed by the society, consisting of the title of the story, the 
uramatis persorn:e, an abstract of the story, giving it.s leading incidents 
and leaving out vain repetitions, an alphabetic list of incidents, and so 
much bibliography as will euable the future student to follow up the 
matter for himself. It can be readily seen how much labor is spared 
to the comparative folk-lorist by this economic scheme. 
HEXIOLOGY. 
The surroundings of a people, the play of the environment on the 
people, and their effect on the nature of things around them Mivart calls 
hexiology. 
In the U. S. National Museum is a room, the function of which is to 
show how vegetable and ani_mal prorluct8 have been made contributory 
to human weal and happiness. A few titles of books and papers along 
this line of research will show how important to us is this branch of' 
study. 
The French have a societe d'acclimatation, patronized by the Govern-
meut, publishing a large series of journals, and consulted with reference 
to colonization. Attention may also be called to the following: The 
animal economic products of India: J. R. Murray. L'infl.uence du milieu 
sur les peuples de l'Asie Centrale: M. de Ujfalvy. On tropical and sub-
tropical climate and the acclimatization of the fair races in hot countries: 
D. H. Cullimore. Origin of the domestication of the horse: R. S. Huide-
koper. Le cbeval sauvage de la Dzoungaril: Dr. Fauvelle. Equidae 
<le la periode quarternaire: Ed. Piette. The metals of ancientChaldaea: 
P. E. Berthelot. On nephrite and jadeite: F. W. Clarke and G. P. Mer-
rill. Food and fibre plants of the North American Iuuians: J. S. New-
b rry. Nouvelle recherches ,·ur le type sauvage. 
In this brief record, doubtless many titles of great value are omitted. 
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Nevertheless, enough are given to show how many a,enues of scientific 
research lead up to man as their obj'3ct. It will be possible in future 
summaries to systematize the subject still further. Several journals of 
special function are uow giviug bibliographies in their own departments 
so that we shall have only to combine their work to perfect the record. 
BIBLIOGRAPHY OF ANTHROPOLOGY FOR 1888. 
ABBOT, C. C. Evidences of the antiquity of man in eastern North .America. Vice-
President's address, American Association, August, 188H. 
ACHELis, T. Die Principien und Aufgaben der EthnologiP. Arch. f. Anthrop., 
Brnschwg., XVII, 265-277. 
Actes du 1er Congres international d'anthropologie criminelle, Rome,·novembre 1885. 
Biologie et sociologie. Turin (1887 ). 549 pp., charts and plates. 8vo. 
ADAM, L. La langue chiapaneqne. Observations grammaticales, vocabnlaire m6-
thodique, textes .retablis. Wien (1887), Holder. viii, 117 pp. 8vo. 
ADAMKIEWicz, A. Ueber die Nervenkorperchen des Menschen. Wien, 1888. 20 pp., 
3 tables. 8vo. 
ADAMS, HENRY C. Public debts. An essay in the science of :fina~ce . . New York: 
Appleton, 1888, xi+407 pp. 8vo. 
ADAMS, HERBERT B. Notes on the literature of charities. Baltimore: Johns Hop-
kins Studies in Hist. and Polit. Sc., s. 5, viii+48 pp. 8vo. 
ADLER, CYRUS. The views of the Baby loniarn, concerni ug life. after death . Andover 
Rev., 1888 (July), x, 90-101. 
-- Discussion on th~ study of modern oriental languages. Trans. and Proc. Mod. 
Lang. Ass., 1887, III, 18. 
-- Semitic languages rn the Encyclopaedia Britannica. Proc. Aru. Phil. Ass., 
19th session. Burlington, Vt., 1887. 14-17 pp. 
ALBRECHT, PAUL. Noch einmal die Chorda ·dorsalis im "priichorc1alen '' Schadel. 
RUckiiu::-seruug auf einen Augrift' des Dr. Carl Gegenbanr iu Heidell>erg. Ham-
burg: P. Albrecht. 10 pp. 8vo. • . 
-- Sur la place morphologiqne de l'homme dans la serie des mammiferes, ainsi 
que sur la criminalite de l'bomme au point de vue de l'anatomie cornparee. 
Actes Con.gr. internat. crirn., 1885, Rome, r, 104-115. 
ALLEN, HERBERT J. Is Confucius a myth f J. China Br. R. A. S .. xxr, 193-198. 
-- Ta-T8'in and dependent states. Id., 204-213. 
ALLIS, 0. II. Man's aptitude for labor in an erect position; with an inquiry into the 
agencies that predispose to a very universal preference for the right leg and arm. 
Tr. Coll. Phys. Phila., :t s., 1x, 35-62. 
ALLOTTE, L. Primordialite tlo l'ecritnre <1ans la genese du langage hnmain. Paris, 
1 VO. 
AL BERG, M. Anthropologie mit Beriicksiclitignng- der Urgeschiclite des Menschen. 
'tuttgart (1 7). Liefg. :1. pp. 85-112. vo. Ill. 
ALVIELLA: BLET D'. Histoire r ligieuse du feu. Biblioth. Gilon, No. 173. Ver-
vior. 1 7. 12mo. 
Organ of th Anthropological Society of Washington. 
oci ty. Quart rly. 
ri ntal Journal. Chicago, 1 7. Vol. IX. Six numbers 
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American Journal of Philology. Baltimore: The editor, Basil L. Gildersleeve. Vol. 
I-Ix, 1880-'88. Quarterly. 
American Journal of Psychology. Baltimore: N. Murray. · Vol. 1, No. 1, in Novem-
ber, 1887. Quarterly. 
American Naturalist. An illustrated monthl,Y, devoted to the natural sciences in 
their widest sense. New York: Leonard Scott. Vol. XXI in 1887. Monthly. 
Anales del Museo Michoacauo. Morelia: Escnela de Artes. Vol. I in 1888. 
Anales del Museo nacioual de Mexico. Mexico: Escalante. IV. 
ANGELLE, J. Les explorations au Senegal et dans les contrees voisiues depuis 
l'antiquite jusqu'a nos jours. Paris (1887), xl, 445 pp., chart. limo. 
ANDEnsoN, vVILLIAM. Pictorial arts in Japan. Rev. in Nature, xxxv, 591. 
ANDREE, RICHARD. Das Zeichnen bei den Naturvolkern. Mittheil. d. anthrop. Ge-
sellsch., Wien, xvn, 98-106, 3 pl.; Verhancll. d. Berl. Gesellsch. f. Anthrop., 1888, 
410-412. 
-- Die altmexikauischen Mosaiken. Intern. Arch. f. Ethnoiz:., 181:38, I, 214-215. 
-- Die Anthropophagie. Leipzig: Veit. vi+l05 pp. 8vo. 
-- Ueberdie Spiele in ih'rer ethnographischeu Bedeutuug. Cor.-Blatt d: deutsch. 
Gesellsch. f. Anthrop., Bruschwg., XIX, fi3. 
ANFOSSO, LUIGI. Atlante geogratico della crimiualita.. Studi e ricerche. Torino. 1 
pl., 5 maps. fol. 
-- Il segualamento dei delinquenti ed il nuovo antropometro popolare. Arch. di 
nsichiat., Torino, IX, 363-374, 1 pl. 
Annales de !'Extreme-Orient. Vol. III in 1888. 
Annales du Musee Guimet. Paris: E. Leroux. Vols. 1-xn. 4to. 
Annual report of the Peabody Museum. Cambridge, Mass. (F. W. Putnam, di-
rector.) 
Authropologiscbe Gesellschaft in Wien. Mittbeiluugen. Quarterly. 
Anthropolog y. Misuellaneons papers relating to anthropology. (From the Smith-
sonian Report for 1885.) Washington (11:387). 44 pp. 8vo. 
Autiqna. Unterhaltnngsblatt fiir Frenude der Altertlrnmskuude. Special-Zeitschrift 
fiir Prahistorie und einschUi,gige Gebiete. Zurich: F. Lohbauer. Vol. VI in 
1888. Monthly. 
ANUTCIIINE, D. N. Bows and arrows. Archreological and ethnological study. Mos-
cow: Mamontoff, 1887, 75 pp. 4to. [In Russian. Reprint from Transactions of 
Tiflis Arcb:nol. Congress. J 
--- Ueber clio Reste des IHiblenbahren nnd des Menschen ans Transkaukasien. 
Bull. Soc. imperiale cl. natnralistes de Moscon, 1887, pp. 374-377. 
ARANJO, FERNANDO. Les m6tamorpboses d'un son. Rev. de ling., Par. (1888), XXI,· 
145-159. 
ARBO, C. La carte de l'inclice cephalique en Norv~ge. Rev. tl'antbrop., Par., 3. s., u, 
257-264. 
Arcbreological and Ethnoiogical Papers of tbe Peabody Museum. Harvard Univer-
sity. Cambridge: By the Museum. Vol. 1, No. 1, in 1888. 
Arcbreologi cal news from all pa,rts of the world. Am. J. Arch::eol., III, 13ti-204. 
Arcbreological Review. Ed. lJy G. L. Gomme. London: David Nutt. Published 
in monthly 1mrts. Vol. I in 1888. 
Archives de l'anthropnlogie cri111inelle. Paris. Fonnded in 1886. 
Archives dos missions scientifiques, 3. ser., XIII. Published in Paris in 18'37. 
Arcbiv fiir Antbropologie. Herausgeg. n. redig. v. L. Lindenschmit u. J. Ranke. 
Braunschweig (188 ), pp. 1-369, n. Verzeichniss der antbropologischen Literatur, 
pp. 1-194. 16 Tafeln. Band 17. Vierteljahrsueft, 1-rv. 
Archivio p er l' antropologia e la etnologia. Orgar.o della Societa italiana di antropo-
logia, etnologia e psicologia comparata. Firenze: Salvadore Landi. Vol. xvu in 
1 7. Quarterly. 
Archivio per lo studio delle trauizioni popnlari. Palermo. Vol. VI in 1887. Quar-
terly. · 
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ARMSTRONG, S. C. 'fhe future of the American negro. Proc. Nat. Confer. Char., 
Bost., XlV, 167-170. 
ARNING, ED. Ethnographie von Hawaii. Verhandl. Berl. Gesellsch. f. Anthrop., 
1887, rn9-138. 
ARON, W. E. A. Color names amongst the English gypsies. Nature, xxxv1, 599. 
ASPELI~, J. R. Die Freunde der finniscl.rnn Handarbeit. [Rev. in Intern. Arch. f. 
Etbnog., 18d8, 1, 109.] 
Association frarn;aise pour l'avancement des sciences, ses2ion de Touloustt. 2e sec-
tion: Anthropologie. [Rev. in Rev. d'ethnog., Paris, vi, 492-502.] 
ATHALGIE, Y. V. On betrothal among the Maharashtra Brahmanas. J. Anthrop. 
Soc., Bombay, r. 
AUBERT, Dr. Notes sur le departement de l'Ain (Doubes, Bresse et Bogey). Rev. 
d'antbrop., Par. (1888), 3. s., m, 456-460. 
AUBRY, PAUL. Bt>nnet de derviche tourneur. Bull. de la Soc. d'anthrop., Paris, 3. s., 
x, 260. 
-- Presentation de costumes russes. Bull. de la Soc. d'anthrop., Paris, 3. s., x, 
709-710. 
AUGAGNEUR, V. La prostitution des :filles mineures. Arch. de l'antbrop. criru., 
Paris, III, 209-228, 1 ch. 
Ausland (Das). Stuttgart. Weekly. 
AVERY, JonN. Notes from the far East. Am. Antiquarian, IX. Eeries of articles. 
AXON, WM. E. A. The use of beef and spirituous liquors in India. Am. Antiquarian, 
IX, 199-201. 
AYA, M. Sur un cas de microphthalmie. Bull. de la Soc. d'anthrop., Paris, 3. s., x, 
548. 
A., E. History of civilization. The ancient w@dd, or dawn of history. Cincinnati, 
1888. Central Publishing House. [Rev. in Am. Antiqnar. Mt=mdon, Ill. (ltJ8 ), x, 
:}96.] 
BABCOCK, W. H. H re and there in Maryland. Am. Antiquarian, IX, 20:i-207. 
-- Notes on local nawes near Washington. J. Am. Folk-Lore, N. Y. (18 S), 1, 
146-147. 
BABitLON, ERNEST. Heview of Greek aud Roman numismatics. Am. J. Arcbreol., 
III, 75-86. 
BACKHOUSK, 'f. W. The natural history of the Roman numerals. Nature, xxxvx, 
555. 
BAHNSON, KR. S. Bing's japan. Am1stellung in Copenhagen. Rev. in Intern . .Arch. 
f. Etbnog., 18 , 1, 161-162. 
-- Scpultures d'hommes et de femmes de l'age de bronze. Mom. d. antiq. du Nord, 
1 
-- U b r tbnograpbi ·cbe Museen. Mittb. d. anthrop. Gesellsch. in "\Vien, u. F., 
YIU, 109-164. Also, Archeol. Rev., Loud., II , 1; 73; 145. 
BAKER, A. Th• al.>original races of tile state of V ra Cruz. Proc. Roy. Geog. Soc., 
IX 5f~f74. 
la generation et de l'btSrcclito. (Resume .. 
'olomon Isla.11J8. J. Autbrop. 
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BARTELS, M. Culturei'le und Rassenunterschiede in Bezug auf die Wundkrankheiten. 
Ztschr. f. Ethnol., Berl., 1888, xx, 169-183. 
BARTHELEMY, M. -A. Une 16gende iranienne (traduitedupehlevi). Rev. de Ling.,Par. 
(1888), XXI, 314-339. 
BASTANZI, G. Superstizioni religiose nelle provincie de Treviso e di Belluno. Arch. · 
per l' antrop., Firenze, xvrr, 271-310. 
BASTIAN, A. Die Welt in ihren Spiegelungen unter dem Wandel des Volkergedankens. 
Prolegomena zur einer Gedankenstatistik. Berlin, Mittler und Sohn, 1887. 1 vol., 
8vo. 
--- Ethnologisches Bilderbuch mit erklarendem Text. Zugleich als Illustrationen 
zu dem Werke: Die Welt in ihren Spiegelungen unter dem Wandel des .Volkerge-
dankens. Berlin (1887), qu. fol., 25 Tafeln, davon 6 in Farbendruck u. 3 in Licht-
druck m. 23 pp., Text. 
--- Neue Erwerbungen des Museums fiir Volkerkunde. Verhandl. d. Berl. Gesellsch. 
f. Anthrop. , Berl ., 1888, 266. 
--- Notice sur les pierres sculptces du Guatemala, recemment acquises par le Musee 
Royal d'Ethnog. de Berlin, trad. de l'allemand par J. Pointet. Ann. du Musee 
Guimet, x, 263-305, 1887. 
BAT, NESCATCHA. Basque Cookery. Rev. de Ling., Par. (1888), XXI, 287-294. 
BATEMAN, A. E. Our statistics of foreign trade, and what they tell us. Jour. Roy 
Statis. Soc. Loud., L, 653-658. 
BAXTER, SYLVESTER. The old new world: an account of the explorations of the Hem-
enway southwestern archreological expedition in 1887-'88, under the direction of 
Frank Hamilton Cushing. Salem, Mass. ~1888), 1 vol., 40 pp., 6 -illus. 
BAYE, J. DE. L'archet1logie prehistorique. 1 vol., 8vo. , 51 figs. In Bihl. scientif. con-
temp. , Paris, 1888, J.-B. Bailliere et ills. Rev. d 'anthrop., Par. (1888), 3. s., III, 
592-596. 
BEAL, S. The narrative of }'ahien [the Chinese Buddhist pilgrim to India (A. D. 400)], 
J. R. A. S., XIX, 191-206, pl. 
BEAUCHAMP, W. M. Aboriginal communal life in America. Am. Antiquarian, rx, 
343-349. 
--- Onondaga tales. .r. Am. Folk-Lore, N. Y., I, 44-48. 
-- Onondagacustoms. Id., 195-203. 
BEAUREGARD, OLLIVIER. Anthropologie et philologie: Aux Philippines. Bull. de la 
Soc. d'anthrop., Par. , 3. s., x, 482-515. 
--- Calvitie prccoce. Bull. de la Soc. d'anthrop., Par., 3. s., x, 642- 643, 
--- L'anthropophagieaMadagascar. Bull. Soc. d'authrop. de Par., 3. s., XI, 234-237. 
BECHTERE U, \V. Le cerveau de l ' homme dans ses rapports et connections intimes. 
Arch. slaves de biol., Pari8, IV, 24D-296, 1 pl. 
BE 'KWITH, THOi\fAS. Mounds in Missouri. Am. Antiquarian, IX, 228-232. 
BEDDOE, J. On the stature of the older races of England, as estimated from the long 
hones. J. Anthrop. Inst., Load., xvrr, 201-209. 
Beitrage zur Antbropologie noel U rgeschichte Bayerns. Organ der M iinchener Gesellschaft 
fiir Antbropologie, Ethnologie und Urgescbichte. Miinchen: '.fheodor Riedel, vol. 
YIIJ, in 1 8. 
BELL, AL1£1L\. TDER MELVILLE. University lectures on phonetics. Werner: New 
York. 78 pp. vo. 
BELL, E. n the di tinc~ion between romanesque and gothic. Arcbreol. Rev. , Loud., 
1 I J1 1 237- 251. 
BEMIS, E. \V. Old-time answers to present problems as illustrated by early legislation 
of Springfield, Mass. ew Englander and Yale Rev., Feb., 18,7. 
--- Socialism. The Overland lonthly, March, 1888. 
--- The iron octopus: Evils of our railroad system. Cosmopolitan: Rochester, Feb., 
1 
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BEMIS, E.W. Trades union benefit features. Political Science Quarterly. June, 1 
BENEDIKT, M. Drei Chinesen-Gehirne. Med. Jahrb., Wien, n. F., u, 121-133. 
-- Die klinischen Resultate der Kraniometrie und Kephalometrie. Internat. klin. 
Rundschau, Wien, II, 1601-1604. 
--- Kraniometrie und Kephalometrie. Wien (1888), 172 pp., ill., 8vo. 
BENJAMIN, S. G. W. Persia and thePersians. London: Murray, xvn+507 pp., 8vo. 
BENT, J. T. The Pisan game. Archreol. Rev., Lond. , n, 57-60. 
BENTON, G. Mahommedism in Africa. N. Am. Rev., Feb. (1888), p. 222. 
BER.ANGER, Dr. Doigts supplementaires sur le bord cubital de chaque main. Bull. de 
la Soc. d'anthrop. Par., 3. s., x, 600-603. 
BERENGER, FER.AUD, Dr. Note sur la legende grecque d 'Ibicus chez les Proven~aux 
de nos jours. Rev. d 'anthrop., Par. (1888), 3. s. , III, Hl2-196. 
--- Note sur les castellets (petits amoncellements de pierres) de la montagne de la 
Saint-Baume en Provence. Rev. d'anthrop., Par. (1888), 3. s., III, 49-58. 
--·- Note sur une legende de Semiramis en Provence. Rev. d'antbrop., Par., 3. s., 
II, 559-569. 
--- Note sur un vestige du culte de la Terre mere (Pballisme) en Provence. Rev. 
d 'antbrop., Par. (1888) , 3. s., III, 560-567. 
BERGAIGNE, A. L'ancien royaume de Campa dans l'Indo-Chine. J. Asiatique (Rev. 
d'Etbnog., XVI, 167). 
BERLIN, A. F. Fraudulent relics. Am. Antiquar. , Mendon, Ill. (1888), x, 316-:~18. 
BERNARD, P. Considerations mcdico-legales sur la tailleet le poids depuis la naissanc.:e 
jusqu'a l'age adu1te. Arch. de l'anthrop. crim., Par., II, 213-225. 
BERNER, H. Til frelde af Skafocefali med anthropologiske Bemrerkninger. Norsk 
Mag. f. Lrege,·idensk, Christiani.a, 4. R., II, 625-6:35. 
BERTIIELOT, M. P. E. The metals of Ancient Chaldea. Pop. Sc. Month., XXXII, 
220-225, 1887. 
BERTHOLON et LACASSAGNE. Quelques renseignements sur les habitants de la Krou-
mirie. Bull. de la Soc. d'anthrop. de Lyon, VI, 71-80, 1887. 
BERTILLON, A. De la morphologie du nez. Rev. d 'anthrop., Par. , 3. s, II, 158-
169. 
BERTILLON, Mlle. JEANNE. L'indiceenc ~pbalo-cardiaque. Bull. Soc. d'antbrop., Par., 
3. s., XI, 149- 15 . 
BERTIN, G. The races of the Babylonian Empire. J. Anthrop. Inst., Lond. (1 ), 
XYIII, 104- 120, 1 pl. 
BE. T, GEORGE P. Morality and utility. London (18 7): Triibner. 
BEYF , c:;, G. Diebes Orakel in Java. Verbandl. d.Berl. Gesellscb. f. Anthrop., Berl., 
1 , 27 2 3. 
BEZZE BERGER, A. Ueber die pracbe der preu siscben Letten. Gottingen: Vanden-
hoeck. 12mo. 
BIA · 'Hl, .'. Ricercbe auatomiche sul proces o innominato dell' osso occipitale. Bull. 
d. r. Accad. med. cli Roma, xrlI, /51-64. 
--- .'ul modo di formazione del t mo condilo e sni processi hasilari dell' os o occipi-
tale nell' uomo. rch. p r 1 anlrop. , Firenze, xvrr, :{45-:{5 . 
BrART, L n·rn.·. The ,\ztec ; their bi tory, manners, and c.ustoms. (Trans. by J. L. 
Garni r. ) Chitag : Mc 'lurir. 
Hihliogr phie p ~nitentiairc pour Jes diff<-rents pays depuis le commencement du iccle. 
ct 'on~. p ~nitent. int •roat. de Pome, 1 5, II, pt. 2, 7-:1 . 
Bibliotb1· 1ue anthropologiqut:. (H. Thulie: La Femme. M. uval: Danrini.·111. h. 
L .tourn au: L frnl11 'ion de la morale. Hovelacque ct Herve: Pre<'is cl'anthropolo-
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Brc HT.Im, ,J. Zum , olk glauhen. Wien. m d. Wehn. hr., •. ·xvn
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uitgegeven door bet Koninklijk Instituut. 's Gravenhage: Martinas N~jhoff, 5. 
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BINDER. Das Morel'sche Ohr; eine psychiatrisch-anthropologische Studie. Arch. f. 
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BISCHOFF, T. Ueber die Sambaquys in der Provinz Rio Grande do Sul (Brasilien), 
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7 pp. 
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maps, pl. ii. 
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BONAPARTE, Prince ROLAND. La Nouvelle-Guinee. iiie notice. Le fleuve Augusta. 
Paris, 1887. Privately printed, 16 pp. , 1 map 4to. 
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BoN'N'EMERE, L. Cimetiere prehistorique de Saiut-Ellier. Bull. Soc:,,. d'antbrop. de 
Par., 11388, 3. s., xr, 239-243. 
-- La baguette des sourciers vendeens. Bull. de la Soc. d'anthrop., Paris, 3. s., x, 
780-782. 
--- Les pierres de serpent. Bull. de la Soc. d'anthrop. , Paris, 3. s., x, .290-294. 
-- Une amulette bretonne. Bull. de la Soc. d'anthrop., Paris, 3. s., x, 374-375; 
704-705. 
BOOTHBY, H. E. Ancient canals in Nevada. Am. Antiquar., Ill. (1888), x , 380-281. 
BORDE, PERE DE. LA. History of the origin, customs, religion, etc., of the Caribs of 
Antilles, Timehri, Br. Guiana. (Nature, XXXVI, 309.) 
BoRDrER, A. La vie des societes. Par., 1887, C. Reinwald,. 374. L'anthropopbagie. 
Bull. Soc. d'a.uthrop., Paris, 3. s., xr, 62-71. 
BoRNHARDT, A. Ueber die Bezeichnung der Korperbeschaffenheit durch Zitfern. f:it. 
Petersb. med. Wchnschr., 1888, n. F ., v, 413-416. 
BORSARI, FERDINANDO. La letteratura degl' Indigeni americani. Napoli: Pierro 
(1888), 76 pp., 12mo. 
BosELLI e LOi\IBR0.50. Nuovi studi sul tatuaggio nei criminali. Arch. di psichiat., 
etc., Torino, VIII, 1- 11, 2 pl. 
BoTTJCHER, E. Die Cultusmaske und der Hochsitz des Ohres an ii.gyptischen, assy-
rischen und griechisch-romischen Bildwerken. Arch. f. Anthrop., XVI, 52a-592. 
Bou 'ART, M. A. Une visite aux ruines de Xochicalco. Rev. d'ethnog., Paris, VI, 
439-443. 
BOUINAIS, A., & PAULUS, A. La France en Indo-Chine. Paris: Challamel aine, 1886. 
[Rev. in Nature, xxxv, 221.] 
BOULE, MARCELLIN. E sai de palcontologie stratigraphique de l'homme. Rev. d 'an-
throp., Par. (188 1, 3. s. , m, 129-144; 172- 297; 385-411; 647-680. 
-- Pnits prehistoriques d'ex:traction du silex de Mur-de-Banez (Aveyron) . Matc-
riaux, 3. s. , IV, 5-21. 
BOURINOT, J. G. Local government in Canada. Baltimore: Murray, 72pp., Johns-Hop-
kins Univ. Studies in Hist. and Polit. Sc., 5. s., v-vr. 
Bo RNET, A. Une mission en Corse. Notes d'anthropologie criminelle. Paris, 188 , 
G. Steinheil, 31 pp., 8vo. 
BOURKE, JOIIN G. Compilation of notes and memoranda bearing upon the use of 
human ordure and human urine in rites of a religious or semi-reli2ious character 
among varion native:3. Wa hington, pp. 56. [Rev. in Arch. per l' anthrop. , Fi-
renze (1 ), XVIII, 290, l 
Ba :'.\IBACH, W. A. LoQ ·1.·. Folk-lore etmusiquebasques. Rev. deLing., Par. (1 8 ), 
XXI, 160- 173. 
BRE KER, Beitra e der Ethnographie Mexico's. Internat. Arch. f. Ethnog., Lei-
den, 1 , I, 212, 211, ill. 
B1u.·ro.-, An ient ~·ahuatl poetry ·ontainiug the .1.Tahnatl tex:tof tw nty- even 
ancien Mexican poem., with a tran latiou, in trod nction, not , aud vocabulary. Brin-
ton Lihrary of h rip;in, 1 Literatur . To. YIJ. Phila., Brint.on, 1 7, 1 vol., vo. 
-- A r \'icw of th da ·l for the tudy of the prehi toric chronology of America. 
Proc. d\'. c., xx:xn, 2 3-301. 
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BRINTON, D. G. Critical Remarks on the Editions of Diego de Landa's Writings. [Rev. 
in Rev. d'Ethnog., Paris, VI, 167.J 
-- Foot-prints in Nicaragua. Proc. Am. Philos. Soc., 1887, 437-44.4. 
-- Lenap6 conversations. J. Am. Folk-Lore, N. Y., r, 37-43 (1888). 
-·-- Linguistique Americaine. Rev. de Ling., Par. (1888), XXI, 54-56. 
--. - Notes on American ethnology. Rev. in Am. Antiquar., Chicago, IX, 115-116. 
-- On the Chane-Abal (four-language) tribe and dialect of Chiapas. Am. Anthro-
pologist, I, 77-96. 
--- On the so-called Alagi:iilac language of Guatemala, Proc. Am. Phil. Soc., 
366-377! 1887. 
-- Rejoinder to M. Gatschet. Rev. de Ling., Par. (1888), XXI, 340-341. 
--- The Editions of Diego de Landa's Writings. Proc. Am. Phil. Soc., xxrv, 1-7. 
--- The language of Palreolithic man. Phira. (1888) , MacCalla & Co., 3-16; Proc. 
Am. Phil!' Soc., Phila., 1888, xxv, 212-225. 
--- Were the Toltecs an Histodc::tl Nationality? Proc. of Am. Philos. Soc., 1887, 
July to Dec., VI, 455-462. 
The British Association for the Advancement of Science in 1888, at Bath. The Anthropo-
logical papers read were as follows:. 
Report of the Committee on the Prehistoric Race in the Greek Islands. 
Report of the CommiLtee on the Development of the human body. 
Report of the Committee on the Erratic inscribed blocks of England, etc. 
Report of the Committee on Provincial Museums in the United Kiugdom. 
Report of the Committee on the Tribes of Northwest Canada. 
Report of the Committee on Prehistoric inhabitants of the British Isles. 
Address of the Vice-President, Section H, Gen. Pitt-Rivers. 
Report of the Committee to invest.igate the effects of different occupations on the develop-
ment of the human body. 
Dwelling in Towns and Degeneracy. By G. B. Barron. 
The Physique of the Swiss. By Dr. Beddoe. 
On Color blindness. By Karl Grossmann. 
On Human bones discovered at Woodcuts, etc. By Dr. Beddoe. 
Huwan Remains from Wiltshire. By J. G. Garson. 
On r1 method of investigating the Development of Institutions. By Edward B. Tylor, 
Austi-alian Message-sticks. By A. W. Howitt. 
Social regulations in Melanesia. By R. H. Codi-ington. 
Funeral Rites, etc., of the Nicobar Islands. By E. H. Man. 
Shell-Mounds of Choptank river. By R. E lmer Reynolds. 
Marriage CusLoms of the New Britain Group. By B. Danks. 
Totem clans and star worship. By George St. Clair. 
The survival of Corporal pena,nce. By Osbert II. Howart.h. 
Notes on Chest types. By G. vV. Hamilton. 
Necklaces and prehistoric commerce. By Miss A. W. Buckland. 
The definition ofa nation. By J. Park Harrison. 
Sun myths in modern Hellas. By J. Theodore Bent. 
Ancient inhabitants of Canary Islands. By J. Harris Stone. 
Ancient stronghold at vVorlebury. By II. G. Tomkins. 
Celtic earthworks in Hampshire. By T. W. Shore. 
King Orry's Grave. By Miss A. W. Buckland. . 
Anthropometric laboratory at Manchester. By George \V. Bloxam and J. G. Garson. 
The early races of 'Western Asia. By MaJ C. R. Conder. 
Discoveries in Asia Minor. By J. Theodore Bent. 
The Ilyksos or Shepherd Kings of Egypt. By H. G. Tomkins. 
Pelasgians, Etruscans, and Iberians. By J. Stuart Glennie. 
BR0CA, P. Memoires d'anthropologie. Publics avec une introduction et des notes par 
S. Pozzi. Paris (1 88), 94 figs. 8vo. 
BROOK·, W. K. Francis Gal ton on the persistency of type. Rev. in Am. Jour. of Psy-
chology. :Baltimore, I, 173-179. 
BROWN, JOHN ALLEN. On some small highly specialized forms of stone implements, 
found in Asia, North Africa, and Europe. J. Anthrop. Inst., Lond., (1888), XVIII, 
134- 13!:I. 
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BROWN, JOHN ALLEN. Pal~o1ithic man in the northwest of Middlesex. Vol. IV, 227" 
pp., 9 pl. London: McMillan. [Rev. in Materiaux, 3. s., iv, 431. l 
BROWN, ROBERT. The peoples of the World. Loudon: Cassell & Co. 6 vols., illustr. 
BROWN, S. Experiments on special sense localizations in the eortex cerebri of the mon-
key. Med. Rec., N. Y., XXXIV, 113-115. 
BROWNING, OSCAR. Aspects of Education; a study in the history of Pedagogy. Mon. 
Ind. Educ. Ass., N. Y. (1888), I, 131-176. 
BRUGSCH, H. Graber irn Kaukasus. Verhandl. d. Berl. Gesellsch. f. Anthrop., Berl., 
1888, 308 .. 
-- Zwei bearbeiteteSilex altagyptischen Ursprungs. Verhandl. d. Berl. Gesellsch. 
f. Anthrop., 1888, 209. 
BROHL, G. Die Culturvolker Alt-Arnerika's. N. Y., Benziger Bros., 516 p., 8vo. 
BRYAN, S. Nature and functions of a complete symbolic language. "Mind" 
(1888). • 
BRYCE, JAMES. The predietions of Hamilton De Tocqueville, Balt.: Johns Hop-
kins Studies in Hist. and Polit. Sc., 5. s., IX. 
BUCHNER, H. Wie verhalt sich die Disposition verschiedener Volkerracen zu den ver-
schiedenen Infectionsstoffen, und welche praktischen Consequenzen ergeben sich 
daraus fi.i.r den Verkehr der verschiedenen Racen? Wien. med. Bl., x, 1205-1207. 
RUCKLAND, A. W. Gen. Pitt-Rivers's Explorations. J. Anthrop. Inst., Lond. (1888), 
XVIII, 200-204. 
-- Some recent Publications of the Bureau of Ethnology, Washington, D. C., U.S. 
A. [Rev. in J. Anthrop. Inst., Loud. (1888), xvnr, 96-98. 
-- Tattooing. .T. Anthrnp. Ins., Lond. (1888), XVII, 318-328, 1 pl. 
Bulletin de la Socicte d'anthropol9gie de Bruxelles. Bruxelles (1887), tome IV, 1885-'6, 
8vo. 
Bulletin de la Socictc d'antbropologie de Lyon. (1888) tome VI, •1887. 
Bulletins de ln. Socict6 d'anthropologie de Paris. Paris. [Organ of Paris Anthropolog-
ical Soeiety. J 
Bulletin de la i ociet6 de g6ographie. Paris: Soc. de Geog., 7. s., vol. IX, in 1 8, q uar-
terly. 
Bulletin de la Soci6t6 d'Ethnographie. 2" scrie, 1 7. Alliance scientifique universelle-
Institution Ethnographique, Societc d'Etbnographie, Soci '•t6 Oriental, Societ6 Sinico-
J apor:aise, Soci ~t6 Africaine, Soci6t6 Amcricaine de France, Soci6t6 Oc '·anienne. 
Paris : 'c. d'Ethnographie, 2. s., vol r in 1 7. Monthly. 
Bulletin de l'Institut Egyptien. (No. 14 in 1886.) 
Bulletin et memoires de la oci6t6 archcologique du d6partement d ' Ile·et-Vilaine. Paris, 
1 , 211 pp VO. 
Bulletino -della Cornmi · ione Archeologica Communale di Roma. Roma: H,. Accad. 
dei Liucei. xvith year in 1 Monthly. 
Bulletino di pal onto logia italiana. 2. . , III, 23d yen.r. [Filled with Italian Archreology. J 
Bulletin of the American ' eographical , 'ociety. New York: Printed for the ociety. 
XL' in 1 7. ~uarterly. 
Bull tin oftheCalifornia. cademy of cieuces. ,' an Francisco, II, 1 7. 
nn11 tin ofth Es:e. Iu .- titut . .'alem, la · . Vol .1- 1 . 
B ~nr. eb r die · ·uital und Betkeuv rhiiltui ·se der Hottentottinnen. itzungsb. d. 
phy .-ru cl · 
\ ' R.'HA'I '\V. H. m. J. 
P ·y ·hol. Bal t. 
'ewe he und Ge pinn te. rch. f. Antbrop., 
• !l, ·vm 2:i:; -f.i: ... 
Internat. Arch. 1: Ethnog., I, 33-4 
[ Hev. in Int •rn . Ar ·h. f. Etbno ,., 1 , I 10 .] 
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CALDWELLi R. On demonology in southern India. J. Anthrop. Soc., Bombay, r. 
CAMPBELL, GEORGE. The races of India. Rev. in J. Anthrop. Inst., Loud. (1888),xvn, 
289-290. 
CAMPBELL, S. G. Zulu witch doctors. Glasgow Med. J., 4. s. 
Canadian Record of Science (The), Montreal. Quarterly. Replaces the Canadian Nat-
uralist. Vol. i, in 1887. 
CANAL. Marnia. (Lalla-Marghnia.) Rev. de l'Afrique francaise, 21B-227, 1887, figs. 
CANDOLLE, ALPHONSE DE. Les types brun et blond au point de vue de la sante. 
Rev. d'anthrop., 3. s., rr, 265-274. 
--- Nouvelles recherches snr le type Rauvage de la pomme de terre. Arch. sc. phys. 
et nat., 3. s., xv, No. 5. Biblioth. universelle. Geneve, 15 mai, 1886. 
CANESTRINI, G. Anthropologia. 2. ed. Milano (1888), 232 pp., 12mo. 
CAPPELLI, G. La calotta cranica di Donizetti. Arch. ital. per le mal. nerv., Mila.no, 
XXIV, 135-153. 
CARGUE'r El'-"l'OPIN ARD. Contribution a l'anthropologie de la Basse-Bretagne, la popula-
tion de l'ancien pagus Cap Sizun (pointe du raz). Rev. d'anthrop., Par. (1888), 
3. s., iii, 159-168. 
CARLES, W. R. Life in Corea. London, 1888, MacMillan. Ill. and maps. 
CARPENTER, W. H. Old Norse bibliography. Mod. Language Notes, Feb. (See Johns. 
Hopkins Circulars, No. 57.) 
CASTAING. Croyances sur la vie d'outretombe chez les anciens Peruviens. Arch. Soc. 
Amer. de France. No. 2. 
--- Les populations de la Russie. Le Museon. Lonvain, vr, 31-49. 
CASTELFRANCO, PoMPEO. Les villages lacustres et palnstres et les terremares. Rev. 
d'anthrop., Par. (1888), 3. s., nr, 568-587; 607-619; 707-719. 
--- Paleoethnologie italienne. Les fonds de Cabane. Rev. d'anthrop., Paris, 1887, 
182-200. 
CA'l'AT, Lours. Les habitants du Darien meridionel. Rev. d'ethnog., Paris, 1888, VII, 
397-421, 6 ills. 
CATTELL, J. McK. 1'he time it takes to think. Nineteenth Cent., Loud., XXII, 827-
830. 
CAUVIN. Anatomie et physiologie anthropologiques des Hindous. Mem. Soc. d'an-
throp., Paris, 2. s., III, 430-442. 
CENTORIZE, RAFFAELE. L' uomo preistorico sul Monte Gargano e sulle rive del Lago 
di Lesina in Capittnata, Sanseverino, 1888, 41. [Rev. in Arch. per l' antrop., Fi-
renze (1888), xvm, 281-282.] 
CHAILLE, S. E. Infants, their chronological progress. N. Orl. M. and S. J., n. s., xrv, 
803-912. Also, reprint. 
CrrALLE}IEL. Superstitions medicales. J. de med et chir. prat., Paris, 1888, lix, 479. 
Al,w, Gaz. hebd. d. sc. med., Bordeaux, 18 3, rx, 49,:,-497. 
CrrAL:.\CERS, J A'.\11!:S. Pioneering in New Guinea. Religious Tract Society. Nature, 
XXXVI, 255. 
CrrA'.\IBERLAIN, A. F. Notes on the history, customs, and beliefs of the Mississagua 
Indians. J. Am. Folk-Lore, .r . Y. (1 88), I, 150-160. 
CHA:.\IBirnLAIN, BAslf, HALL. Note on the Japanese Go-hei, or paper offerings to the 
Shinto Gods. J. Anthrop. Inst., Loud. (18'l8), xvm, 27-29, 1 pl. 
--- 'l'he language, mythology, and geographical nomenclature of Japan viewed in 
the light of Aino studies. Mem. Lit. College. Imp. Univ. Jap., Tokyo, Japan, 
1 7. [Rev. in Nature, XXXVI, ~5.] 
Cru:mrn: . Le'l population inclig'>nes entre le Haut-Senegal et le Haut-Niger. Rev. 
san. de Bordeaux, IV, 112; 177. 
CHANTRE, E. Les labomtoires et les collections anthropologiques publiques de l'Italie 
en 1886, Bull. Soc. d'anthrop., Lyon , 163- 165._ 
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CHANTRE, E. Recherches anthropologiques dans le Caucase. Bull. d. l. Soc. d'antbrop., 
Par. , 1888, 3. s., XI1 198-221. Also, Paris, 1885-7, Reinwald, 5 vols., 130 pl., 4to. 
[Rev. in Rev. d'ethnog., VI, 470-489.J 
CHAPIN, H. D. Social and physiological inequality. Pop. Sc. Month., xxx, 757-765, 
1887. 
CHARENCY, H. DE. Textes en langue tarasque. Rev. in Rev. d'ethnog. , Paris, vr, 491. 
CHARNAY, D1~srnf. Apropos de Tamoanchan. Rev. d'ethnog., Paris, VI, 347-350. 
-- Expedition au Yucatan. Bull. d. 1. Soc. d'anthrop., Paris, 3. s., x, 65-78. 
-- Monnaie de cuivre en Amerique avant la conquete. Bull. d. l. Soc. d'anthrop., 
Paris, 3. s., x, 237-240. 
-- The ancient cities of the new world, being voyages and explorations in Mexico 
and Central America from 1857 to 1882. New York: Harpers. 209 ill., map, 
8mo. 
CHARVET. Essai de reconstitution d'epoque et d'origine d'un mors de bride antique 
conserve au musee de Naples. Bull. d. l. Soc. d'anthrop. de Lyon, VI, 179-182, pl. 
VI-X, 1887. 
CHATELLIEH,, P. DU. Tumulus emblcmatiques de l' Amerique du Nord. Materiaux, 
3. s., Paris, 1887, IX, 274-280, pl. 
CHAUVET, G. Etude prchistorique. Les debuts de la gravnre et de la sculpture. 
Melle: Lacuve, 1887, br. in-8, fig. 
CHA VERO, ALF. Historia antiqua y de la Conquista. Mexicro (i traves de los siglos. 
Vol. I. Mexico: Ballesca, pl. and figs., 4to. 
CHUDZINSKI ET MANOUVRIER. Etude sur le cerveau de Bertillon. Bull. d. 1. Soc. 
d'anthrop., Paris, 3. s., x, 558-591. 
-- Bnste d'unejeune Cynghalaise. Bull. d. 1. Soc. d'anthrop., Paris, 3. s., x, 146-
148. 
-- Sur un os surnumeraire du pied. Bull. d. l. Soc. d'anthrop., Paris, 3. s., x,_ 603-
605. 
-- Quelques notes sur la splanchnologie des races humaines. Rev. d'anthrop., 
Pari , 3. s., II, 275-290. 
CHURCTIWARD, WILLIAM B. My consulate in Samoa. London: Bentley & Son. 
CLArnrn, EM. Notice biographique de Jean-Charles Geslin. Vitry-le-Fran~ois, 1 7, 
br., 8vo. 
CLARKE, F. W., and G. P. MERRILL. On Nephrite and Jadeite. Proc. U. . Nat. Mu-
seum, 18 8, Wash., 115-180, 1 pl. 
CLARKE, .T. M. Report on bones of 1a todon or Elepbas found in association with hu-
man relics in the village of Attica, Wyoming Co., N. Y., 18 8. Albany, James B. 
Lyon, p. 7. 
CLARKE, "\V. B. uperoumerary auricles. Illust. M. News, Lond., 1888, I, 321. 
CLELAND, J. Rational teratology. Brit. Med. J., n, 346-34 . 
CLE'.\IENT, E. Ethnographie et dcmographie lyonnai es. Lyon med., LVI, 361; 394; 
591. 
CLERK!~, A. I. Homeric a tronomy. ature, xxxv, 585-58 . 
CL1m:,1,rn.·T- 'AN . " EAU enx in. criptions in ~dites de la Phenice propre. Ann. du 
mu. (·e uim t, . , 503-,>16, et pl. xrx-xx (l 7). 
L '.\I DE ' C:, g M. Fouille. ou le dallage du monument intcrieur de avr'inis 
Morhih· n ) . Bull. d. I.. oc. cl'anthrop., Pari , 3. s., .-, 10- 13. 
KBl'R. • .T. n pah olithic impl men ts from the drift gravels of the, ingrnuli Ba-
in,: nth . firzap re. .J. Anthrop. Inst., Lon<l., .·vn, 57- 65. 
ConRr ·<:-ro -, R.H. .\ Folk-tale from .~ew Hehrid . Archrool Rev., Loud., n, 90. 
L .1.\. •• • r, • ·.\ P LEo.· ~;. L·i. o iolo"'ia. ·riminal . 1 vol. Catania,, 18 9, 1 vol., pp. 
i'iO:i, c un: "r:m,1 fay 1.. [Rev. in Arch . p r cl'antrop. Firenze (1 ), 2 -290.] 
CoLLt .·o:, R~ .. ·t. :u d r~p rtition de l 'indice c~phalique en France. Bull. d. 1. 
. d anthrop'I Pari , 3. a., x, 306-312. 
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CoLLIGNON, RENi:. Etude sut -l'ethnographie generale de la Tunisie. Bull. de Geog. 
hist. et descriptive, 1886, Nos. 1-5. Paris: Leroux. 
--- L'inscription de temia decouverte par le capitaine Lefevre; contribution al' etude 
des Ainos. Rev. d'ethnog., VII, Paris, 1888, pp. 449-454, 1 ill. 
--- La nomenclature quinaire de l'indice nasal du vivant. Rev. d'anthrop., 3. s., 
III, 8-9. 
--- E. Houze. La tame, la circonfereuce thorncique et l'angle xiphoi:dien des Fla-
mands et des Wallons (avec une carte). Rev. d'anthrop., Par. (1888), 3. s., III, 
359-361. 
--- E. Morselli. Le<;ons sur l'hmnme suivant la theorie de l'evolution. (Lezioni 
su l' uomo secondo la teoria dell' evoluzione.) Cours professe a. l'Universite de 
Turin, 1887-1888. Rev. d'authrop., Par. (1888), 3. s., III, 373-374. 
-- Les ttges de la pierreen Tunisie. Materiaux, 3. s, IV, 171-204, maps and plates. 
Bull. Soc. d'anthrop., Paris, 3. s., x, 460-461. · 
--- L'homme avant l'histoire, par Ch. Debierre. J. B. Bailliere (1888), 1 vol., in-
12. Rev. d'anthrop. (1888), 3. s., III, 77. 
--- Vianna de Lima: L 'homme selon le transformisme, 1 vol. de la Bihl. de philo-
sophie contemporaine. Paris, F. Alcan, 1888. P.ev. d'anthrop., Par. (1888), 3. s., 
III, 477-479. 
--- G. J. Romanes. L'intelligence des animaux, 2 vol. de la Bihl. scientifique in-
ternationale. Paris, F. Alr.an. Rev. d'anthrop., Par. (1888), 3. s., III, 736-740. 
--- Repartition de .la couleur des yeux et des cheveux chez les Tunisiens sedentaires. 
Rev. d'anthrop., 3. s., II, 1-8. 
COMBEMALE, F. La descendance des alcooliques. Montpel. (1888), Coulet, 213 pp., 
8vo. 
CONDER, C. R. Hittite ethnology. J. Ant,hrop. Inst., Lond., XVII, 137-158. 
Congres international d'anthropologie criminelle. Rome, 1885. Actes published in 
Rome, 1886-1887. 
Congres international d'anthropologie et d'archeologie prehistoriques. Compte rendu 
de la 8. se$sion a Budapest, 1876. Budapest (1887). Vol. II, partie 2. in 8vo. 
L'ouvrage complet (2 vols.) M. 
Congres international des Amcricanistes. VI0 session. Turin. President, Ariodante 
Fabretti. Materiaux, 3. s., IV, 39-41. 
CONS, H. Le bassin du Niger. Union geog. du nord de la France. Bull. XIII, 128-
143, 1887. 
COOK, PIZARRO. Effigy mounds on the Kickapoo River. Am. Antiquarian, IX, 175-177. 
COPE, E. D. Origin of the Fittest. London: Macmillan & Co., 1887. Reviewed in 
Nature, XXXVI, 505. D. Appleton & Co., 486 pp., 5 pl. 
--- The relatio_n of the sexes to government. Pop. Sc. Month., xxxIIr, 721-730. 
C0PLAS. A la engarnacion y nacimiento de Nuestro Sefior Jesu Chri~to. Rev. de 
Ling. , Par. (1888), XXI, 64-65. 
CORDIElt, H. La grammaire chinoise du Pere Francisco Varo. Paris: Maison neuve, 
1887, br. in-8. 
--- Les societes secretes chinoises. Rev. d'ethnog., VI, 52-72. 
CORRA DI, A. Della longevifa'i, in rel~zione alla storia, all' antropologia ed all' igiene. 
Ann. univ. di med. e (\hir., Miiano, CCLXI, 161-199. Also, transl.: Rev. internat. 
d. sc. med, Par., IV, 405-414. 
CORRE, A. Les peuples dn Rio Nunez, W. Africa. Mem. Soc. rl'anthrop., Paris, 2. s., 
III, 42-73. 
Correspondenzblatt der dentscben Gesellschaft fiir Anthropologie, Ethnologie und 
Urge chichte. Miinicb: Johannes Ranke. Vol. xvin in 1887, monthly, 4to. 
Comio ~, E. R. The foture of the colored race in the United States, from an ethnic ancl 
medical standpoint. N. York M. Times, xv, 193-201. 
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CORTINA, CARLO A. Cesare Lombroso e la nuove dottrine positiviste in rapporto al 
diritto penale. 'Torino, 1888, Petrini, 28 pp., 8vo. 
COSMOS, Gurno CORA'S. Torino: Guido Cora. Vol. IX, 1886-'88. 
Cosmos, Revue des sciences et de leurs applications. Paris : By the Journal. Founded 
in 1850, 37th year in 1887, weekly, 8vo. 
CoUDREAU, H. A. La France equinoxiale. Voyage a travers Jes Guyanes et l' Ama-
zonie. Paris, Challamel, 1887, 2 vols., 8vo. 
--- La Haute-Guyane. Rev. d'ethnog., vu, Paris, 1888, pp. 455-481. 
CoU.RTEs, L. Le musee Guimet. Rev. d'anthrop., 1887, 476-482. 
COURTNEY, Mis!'!. ''Cornish Folk-Lore." Folk-Lore Journal. (Vol. v, Partn.) 1887. 
COWLES, EDWARD. Insistent and fixed ideas. Am. J. Psychol., 222-270. 
CRANE, T. F. The diffusion of popuiar tales. J. Am. Folk-Lore. New York, I, 8-15 
(1888). 
CREMER, MAX. Ueber das Schatzer:. von Distanzen bei Bewegnngvon Arm und Hand. 
Wiirzb., 1887, A. Menninger, 36 pp., 8vo. 
CULLil\fORE, D. H. Ou tropical and subtropical climates, and the acclimatisation of 
the fair races in hot countries. Med. Press and Circ., London, n. s., XLVI, 436; 461. 
CUYER, EDOUARD. Forme d'une region du poignet dans lasupination et la pronation. 
Difference de saille des metacarpiens sur le squelette et sur l' ecorche. Bull. d.1. 
Soc. d'anthrop., Par., 1888, Par., 421-430, 9 figures. 
CULIN, STEWART. China in America: A study in the social life of the Chinese in the 
eastern cities of the United Stat~s. Phila., 1887, 16 pp., 1 map, 8vo. 
CUMMING, Miss C. F. GORDON. Strange medicines. Pop. Sc. Month., XXXI, 750-767. 
CUNNINGHAM, ---. Development of the brain and cranio-cerebral topography. 
Royal Irish Academy of Medicine, May, 1888. 
CUNYNGHAl\IE, H. The present state of education in Egypt. .T. R. A. S., ., rx, 223. 
CURR, E. M. The Australian race; its origin, languages, customs, place of landing in 
Australia, and the routes by which it spread itself over that continent. Melbourne 
(1888), 46 pp., w. color map. 4 vols. 
CURRAN, W. The senses of savages. J. Anat. and Physiol. , Lond., x x r, 55 - 570. 
CURTIN, J. Paper on folk-lore of Ireland. Anthrop. Soc. of Washington, 1888. Na-
ture, p. 47::l. (Vol. 37.) 
CusT, R. N. Linguistic and oriental essays from 1847-1887. London: Triibner, xiv+ 
54 pp. 8vo. 
--- Original vocabularies of five west Caucasian languages. J . Roy. Asiat. Soc., 
Lond., xrx, 145 (1887). 
-- The modern languages of Oceanica. J. R. A. S., xxr, 369- 392. 
CUYER, EDOUARD. Sur un allongement anormal du cubitus et sur la presence d'un 
muscle rond pronateur cbez un cheval. Bull. d. l. Soc. d 'an throp., Paris, 3. s., x, 
701-704. 
ur un os surnumcraire du corps bumain. Bull. d. 1. Soc. d'anthrop., Paris, 
3. s., x, 303- 306. 
D' ACY, E . De 1 emmanchement des silex tailles du type gencraleroent connu sous le 
nom de type de .'aint-.\cheul ou de 'belle . Hull. d. 1. Soc. d 'anthrop., Par., 3. 
s., .. • 158; 2Hl- 223. 
'.\G A..-~o. (,-ru EPPE. 
Bull. d. 1. oc. 
ancien . Rev. 
,,u.-w i~1,dnrr, :rj11~ ting, and pioneering life in the north rn territory 
utb u traliu. London : .' mp.-on Low, 1 7. Rev. in ... Tature, .. ·xxYr, 363. 
ANTHROPOLOGY. 537 
DALY, DOMINIC D. Native life in British Borneo. Pop. Sc. Month., N. Y., XXXIV, 
246-251. 
DANFORTH, GRACE. A law of heredity, or possibly maternal impressions. Texas 
Cour. Rec. Med., Dallas, 1888-9, VI, 79-81. 
DANKS, BENJAMIN. The shell-money of New Britain. J. Anthrop. Inst., Lond. (1888), 
XVIII, 305-317. 
--- Marriage customs of the New Britain group. J. Anthrop. Inst., London, 1888-9, 
XVIII, 281-294. 
D ' ARBOIS DE JUBAINVILLE. Papers on ihe Celts. Revue Celtique, VII, 2; 129. 
DARESTE, M. Compte rendu de l'autopsie d'un veau, presente dans la seance du 24 
fevrier. Bull. d. 1. Soc. d'anthrop., Paris, 3. s., x, 185-186. 
--- Coutnme contemporaine et loi primitive. .T. des savants, March and May, 1887. 
-- • Les veaux a Mte de bouledogne. Bull d. 1. Soc. d'anthrop., Paris, 3. s., x, 375-
383. 
DAUBJ£S, M. GUYOT. Variations in human stature. Pop. Sc. Month., XXXI, 314-323, 
ill., 1887. 
DA VEG NO, F. Le superstizioni de Portofino (Liguria, riviera di levante). Arch. per. 
l' antrop., Firenze, 1888, XVIII, 83-90. 
DAVIS, J. A. Fretal measurements. Univ. M. Mag., Phila., I, 101. 
DE ALBERTIS. Le tatouage sur 300 prostituees liguriennes. Arch. d. psichiat., sc. pen. 
ed antrop., 1888, IX, fasc. G. 
--- Cas de tatouage chez une femme. Actes Cogr. internat. d'anthrop. crim., 1885, 
Rome, I, 456-458. 
DEANS, JAMES. The feast of Ne-kilst-luss, the raven god. A tradition of the Queen 
Charlotte Haidas. Am. Antiquar., Mendon, Ill. (18881, x, 383. 
-- The raven's place in the mythology of Northwestern America. Am. Antiquar., 
Mendon, Ill. (1888), x, 273-278. 
-- What befell the slave-seekers. J. Am. Folk-Lore, N. Y. (1888), I, 123-124. 
DEBIERRE, CH. L'homme avant l'histoire. Paris (1888), Bailliere. 
DECAZES, E. L'Ouest Africain. Bull. Soc. Norm. Geog., Rouen. 
DEHOUSSET. De l'ind!=)X et de l'aunulaire. Bull. Soc. d'anthrop. de Paris, 1888, 3. s., 
XI, 449-451. · 
DELISLE, F. Note sur une fouille faite au champ du double-d'or. Bull. de la Soc. 
d'anthrop., Paris, 3. s., x, 774-777. 
DELPINO, FEDERICO. II passato, il presente e l' avvenire della psicologia. Bologna, 
1888. [Rev. in Arch. per. l' antrop., Firenze (1888), XVIII, 290-291. 
DEMPSTER, Miss. The folk-lore of Sutherlandshire. The Folk-Lore Jour., Loud. 
(1888), vr, pt. iv, 215-252. 
DENIKER, J. Emile Schmidt. Methodes anthropologiques; instructions pour collec-
tionner et observer en voyage et au laboratoire. ( Authropologische Methoden; An-
leitung zum Beobachten und Sammeln fiir Laboratorium und Reise.) Leipzig, 
1888, in-8 vo, 3pp., avec figs. Rev. d'anthrop., Par. (1888), 3. s., III, 611-616. 
--- Le prehistorique en Allemagne. Rev. d'anthrop., Par. (1888), 3. s., III, 59-72. 
--- Les populations torques en Chine et plus specialement les Daldes. Bull. de la 
Soc. d'anthrop., Paris, 8. s., x, 206-210. 
-- Rapport de la com~ission pour l'ctude des ecbantillons de cheveux: rapportes par 
M. de Ujfalvy de son voyage clans l'Inde. Bull d. 1. Soc. d'anthrop., Paris, 3. s., 
x, 516-518. 
DEPERET, CrrARLES. Note sur la Faune de VertelmSs Miocenes. Matcriaux, 3. s., IV, 
53-56. 
DESCHAMPS, ALBERT. Les nevroses et le pessimisme. Paris, 1888, Doin, 88 pp., 18mo. 
DESOHMANN, K. Bronzesachen von der Kulpa. Verbandl. d. Berl. Gesellsch f. An-
tbrop., Berlin, 1 8, 246. 
DESHri!UKH, M. G. On the habits of a Jain Ascetic. J. Antbrop. Soc. Bombay, I, 
538 RECORDOl!' SCIENCE FOR 1888 A.ND 1888. 
DETMER, W. Zurn Problem der Vererbung. Thiermed. Rundschau, Halle, u, 121-124, 
133-135, 203-215. 
Deut<;;che anthropologische -G-esellschaft. XVII. general meeting in Stettin, 10-12 Aug., 
Correspondenz-Blatt, XVII, 33-94. 
DEEVZE, GERARD. 9akuntala, traduction de la version tamoule. Rev. de Ling., Paris, 
XX, 352-376; XXI, 48-53. 
DEWEY, JOHN. Psychology. Rev. in Am. Journal of Psychology. Baltimore, I, 146-
159. 
DICKENS, F. V. Aino hairiness and the urvolk of Japan. Nature, xxxv, 534. 
--· The story of the old Bamboo Hewer. J. R. A. S. , XIX, Art. I. 
Dictionnaire des sciences anthropolop;iques. Public sous la direction de MM. Ad. Ber-
tillon, Condereau, etc. etc. Paris. 
Dictionnaire Universe], Paris. 
DIGHT, C. F. Measurements from skulls of the seventh century, J. Am. Med. Ass., 
ChicaiO, VIII, 205. 
Discussion sur la craniometrie. Bnll. d. 1. Soc. d'anthrop., Paris, 3. s., x, 659-687. 
DISSELH0RST, RUDOLF. Studien iiber Emigration. Halle a. s., 1887, 22 pp., VO. 
D0LBESCHEFF, W. J. Archaologische Forschungen im Bezirk des Terek (Nordkau-
kasus). Zeitschr. f. Ethnol., Berl., xrx, 101-118. 
DONALDSON, HENRY H. On the relation of neurology to psychology. Am. J. Psycbol., 
I, 209-221. 
D<>NITZ, W. Vorgeschichtliche Graber in Japan. Verhandl. d. Berl. Gesellsch. f. An-
throp., 1887, 114-126: 
DONN ET, Dr. De l'intoxication professionnelle des dcgustateurs de vius et de liqueurs. 
Rev. in Am. J our. of Psychology, Baltimore, I, 194-195. 
DORSEY, J. OWEN. Abstracts of Ponka and Omaha myths. J. Am. Folk-Lore, N. Y. 
(1888), i, 74-78; 204-208. Omaha songs. Ibid., 209-214. 
-- A Teton Dakota ghost story. J. Am. Folk-Lore, N. Y. (1888), I, 68-72. 
--- Books on Myths and Mythology. Am. Antiquarian, IX, 40, 41; 173,174. 
-- Osage traditions. vr. An. Rept. Bur. Ethnol., 1888, pp. 373-397, 1 fig. 
-- Songs of the Heucka Society. J. Am. Folk-Lore, N. Y. (1888), I, 65-68. 
--- The Orphan Myth. Am. Antiquarian, IX, 95-97. 
DRAMANT, Mre. The Folk-Lore of Guillim. Antiquary, London, xv, 149-155. 
DRAPER, LYMAN C. Forman's journey down the Ohio and Mississippi in 1789-90. 
[Rev. in Am. Antiquar., Chicago (1 88), x, 396.] 
DRAUTREMER, J. L'lle de Kiou Sion. Bull. Soc. d'Ethnog., Paris, 2. s. I, 8 -9 . 
DREWS, R. Ueber das Mongolenauge als provisorische Bildung bei deutschen Kindern 
und iiber den Epicanthu . Arch. f. Anthrop., Braun chwg., 188 - 9, XVIII, 223-233. 
DRo ET, FR. Grande Kabylie. Excursion cbez les Beni-Yenni. Bull. Soc. Normande 
de Geog., 212-240, 1 7. 
D HO ET, E. Les races hnmaines de la Perse. Rev. d'ethnog., Paris, VI, 400-413. 
D 'KA, THEODORE. An ay on tlie Brahui Grammar, after the German of the late Dr. 
Trumpp, of Munich. J. R. A. Soc., n. s.,XL , 59, 18 7. 
D )IONTIER, . Le Nam-giao de Hanoi. Rev. d'etbnog., Par. , vr, 181-184. 
-- Les textes ,'an crits an Tonkin. Rev. d'ethnog., VI, 23-3 . 
otes ur le bouddhisme tonkinois. L'enfer. Rev. cl ' ethnog., Paris, 188 , VI 
285-3 1. • 
D .. :, W. A. The police standard of inciunati. Cincin. Lancet, n .. , XVIII, l:}1-135; 
767-769. 
D RAFFO ' RO, V. B(.ja et e environ. . Rull. , oc. de Gfog. de Lille, VII, 214-240, 
1 7. 
Ethnologi cln Rouergue. Bull. , oc. cl anthrop. , Par. , 3. s., XI (1 ), 
Le b c-d&-li ne. l ev. in I ev. cl'. nthrop., Paris, 3 .. , II, 290-2 2. 
ANTHROPOLOGY. 539 
DURKHEIM, E. Suicide et natalite. Rev. phil., Paris, XXVI, 446-463. 
DUVAL, MATHIAS. Installation d'un laboratoire de transformisme au pare de Mont-
souris. Proposition de Clemence Royer. Bull. d. 1. Soc. d'anthrop., Paris, 3. s., x, 
525-526. 
--- L'aphasie depuis Broca. Bull. d. 1. Soc. d'anthrop., Paris, 3. s., x, 743-771. 
DWIGI-I'~, T. The ;ange of variation of the human shoulder-blade. Am. Naturalist, 
Phila., XXI, 627-638, 2 pl. 
EDKINS, J. Connection of Japanese with the adjacent continental languages. Tr. As. 
Soc. Japan, xv, 96-102. 
--- Origin of Chinese words in natural sounds. Ztschr. f. allg. Sprachwissensch., 
III, 276-285. 
-- Philological importance of geographical terms in the Shi-ki. J. China Br. R. 
A. S., XXI, 199-203. 
--- Priority of labial letters illustrated in Chinese phonetic. J. R. A. S., :x:rx, 207-
222. 
EDWARDS, BLANCHE. Fracture intra-uterine des deux: tihias et syndactylie ou ectro-
dactylie concomitante. Bull. d. l. Soc. d'anthrop., Paris, x, 299-302. 
Eow ARDS, C. L. Winter roosting colonies of crows. Am. J. Psychol., I, 436-459. 
--- Rides and studies int.he Canary Islands. London: Unwin. 380 pp., 8vo. 
EELLS, M. Decrease of population among the· Indians of Puget Sound. ,Am. Anti-
quarian, IX, 271. 
-- The Indians of Puget Sound. Am. Antiquarian, IX, 1-9; 97-104; 211-219 
(1887). 
EHRENREICH, P. Ueber die Botocudos der brasilianischen Provinzen Espiritu Santo 
und Minas Geraes. Ztschr. f. Ethnol., Berl., XIX, 1; 49, 2 pl. 
ELLIOTT, A. M. Speech mixtme in French Canada. Am. J. Philol., VIII, 133-157. 
ELLIS, A. B. The Tshi-speaking peoples of the gold coast of West Africa; their re-
ligioa, manners, customs, laws, language, etc. London (1887), 340 pp., 8vo. 
ELTON, F. Notes on natives of the Solomon Islands. J. Anthrop. Inst., Loud., XVII, 
90--99. 
ELY, RICHARDT. Political economy in America. N. A. Review, Feb.; also Labor 
Organizations, The Forum, March. 
EMERSON, E. Man in relation to the lower animals. Pop. Sc. Month., N. Y., XXXIII, 
751-754. 
EMIN, PASHA. Collection ofletters and journals. Central Africa. Edited by Schwein-
furth, Rat~el, Felkin & Harlaub. London (1888), Geo. Philip & Sori. Nature, 
XXXVI, 563. 
Ecpr;µcpi<; Apxaio'Jo...oyiur;. Journal of the Archroological Society in Athens, 1886, vol. r. 
v. EREKERT R. Der Kaukasus undseine Volker. Nach eigener Anschauuug. Mit Text-
abbildungen und Lichtdrucken, kurzen tabellarischen Resultaten-linguistischer und 
anthropologischer Forschungen, und einer ethnogr:i1,phischen Karte des Kaukasus. 
Leipzig (1887), Frohberg. 88fi pp. 8vo. 
ERMAN, A. Das friihzeitige Auftreten von Eisen in Aegypt.en. Verhandl. d. Berl. Ge-
sellsch. f. Anthrop., 18 8, 180. 
ERN T, A. Rio Tigre und Rio Conejo. Verhandl. d. Berl. Gesellsch. f. Anthrop., 
Berl., 1888, 274-27 . 
--- Ueber einen Motilonen- ch~i,del aus Venezuela. Verhandl. d. Berl. G€sellsch. 
f. Anthrop .. Berl., 296- 301. 
ERRERA, LEO. Pourquoi dorruons-nous? Bull. Soc. cl'anthrop. de Bruxelles, v, 249-
2 1; Rev. Scient., Paris, XL, i05-114. · 
ERRINGTON DE LA CROIX, J. La tombe Maori au Musee du Trocadero. Nature, Par., 
-xv, 297-299. 
E TITENAUER, M. Chevelure en vn.drouille. Bull. d. 1. Soc. d'anthrop., Paris, 3. s., x, 
418. 
540 RECORD OP SCIENCB POR 1887 AND 1888. 
ESTREY, MEYNERS D'. Tribus aborigenes du centre de Celebes. Les Topautunuasu. 
[Rev. in Rev. d'Ethnog., Paris, VI, 163-164. 
Ethnographische Studien iiber Alt-Serbien. Mitth. d. anthrop. Gesellsch. in Wien, 
n. F., VIII, 182-190. 
Ethnologische Mittheilungen aus Ungarn. Zeitschrift fiir die Volkskunde der Bewoh-
ner Ungarns und seiner Nebenlander. Budapest: Redaction. 1st year, 1887-'88 
4to. 
EVANS, A. J. Stonehenge. Archreol. Rev., Loud., 1888-'89, II, 312-330. 
Exposition de M. Joseph Martin, au Musce du Trocadero. [Rev. in Rev. d'Ethnog., 
Paris, VI, 503-506. 
Exposition retrospective du travail et des sciences anthropoliques. (See plan and or-
ganization of this exposition to be held in 1889, in Materiaux, 3. s., IV, 4 0-4 6.) 
FALLOT1 A. Note sur l'indice cephalique de la population proven~ale et plus particu-
lierement Mars3illaise. Rev. d'anthrop., Paris, 3. s., II, 129-1:35. 
FARAGO, G. Az ujsziilott gyermekek nehany reflex. [Some r~fiections on new-born 
children (as to weight).] Gyogyaszat, Budapest, XXVII, 205. 
FARNELL, L. R. The origin and earliest development of Greek sculpture. Archreol. 
Rev., Loud., II, 167-194. 
FAUROT, L. Observations ethnographiques dans l'ile de Kamarane. Rev. d'ethnog., 
Paris, VI, 433-438. 
-- Observations ethnographiques sur les Danakils du golfe de Tadjoura. Rev. 
d'ethnog., Paris, VI, 57-66. 
FAUVELLE, Dr. De la direction de la criniere comme caract6ristique du type cheval. 
Bull. de la Soc. d'anthrop., Paris, 3. s., x, 706-707. 
--- De la philosophie au point de vue anthropologique. Mem. Soc. d'anthrop. de 
Paris, 2. s., III, 376-390. 
-- Des causes d'erreur en anthropologie. Bull. de la Soc. d'antbrop., Paris, 3. s., 
x, 263-275. 
--- De !'importance des caracteres de l'appareil masticateur en anthropologie. Bull. 
Soc. d'anthrop. de Paris, 1888, 3. s., XI, 46:{-471. 
-- Des mystifications dans Jes sciences antbropologiques. L'Homme, Par., IV, 
651-657. 
-- Le cheval sauvage de la Dzoungarie. Bull. d. l. Soc. d'anthrop., Paris, 3. s., x, 
188-193. 
-- Le systeme nerveux, la nervosite et !'intelligence considercs au point de vue 
physico-cbimique. Bull. d. l. Soc. d'anthrop., Paris. 3. s., x, 462-4 2. 
-- Quelques·considerations sur Fevolutionpbylogenique des hemispherescerebraux 
de l'homme. Bull. d. 1. Soc. d'anthrop., Pari , :t s., x, 104-118. 
--- Qu'est-ce qne la psychologie physiologique. Bull. d. l. , oc. d'antbrop. , Paris, 
3. S., X, 119-128. 
--- Rechercbe sur l'origine ance trale de l'homme ~\ l'aide du systeme dentaire. 
L Homme, Par., IV, 545-552. 
--- , ur un point fix'• pouvant servir de rep~re dans les mensurations craniennes. 
Bull . • oc. d'anthrop. oe Par., 3. s., XI, 55-62. 
FA VIER HENRI. Le re ·rutement militaire dans Jes cantons de • aiot- mer. l ev. 
cl'anthrop., Par. {1 ), 3. s., III 42-4 . 
FEATJIER:'IIA.', . , cial Hi. tory of the Race of Mankind. Divi ion II: Papuo-and 
falayo- felaue ·ian . London (1 7). 51 pp. vo. [Rev. hy A. H. Keane, in 
T• ture, xxxv1, i.17.J 
Ffrni':, Cn. ontribution t the pathology of dreams and of by terical paraly. is. 
I .... io Am . .Joor. of l'. y ·hology, Baltimor , r, HJ2. 
'. ,(.nfre. · •n t criminalit~. Hev. phil., Par. , xxrv, 337-377. 
-- .. • t ur le: <'Onditions physiologique de emotions. Rev. phil., Par., XXIV, 
561-- 1. 
ANTHROPOLOGY. 541 
FERRI, K Variations thermometriques et criminalite. Arch. de l'anthrop. crim., Par .. , 
II, 3-22. 
Festschrift zur Begriissung des XVIII. Kongresses der deutschen anthropologischen 
Gesellschaft in Niirnberg. Niirnberg (1887), v. Ebner.s; 12 tables, 31 figures. 
FIELD, ADELE M. Chinese marriage customs. Pop. Sc. Month., N. Y., XXXIV, 246-
251. 
--- Chinese mortuary customs. Ibid., XXXIII, 569-596. 
FELLENBERG, E. VON. Alte Schweizer-Hauser. Verhandl. d. Berl. Gesellsch. f. An-
throp., Berlin, 1888, 312-316. 
--- Jadeit bei Borgonuovo. .Verhandl. d. Berl. Gesellsch. f. Anthrop., Berlin, 1888, 
316. 
Fifth national convention of the bureaus of statistics of labor in the United States. [Rev. 
in the Jour. Roy. Statis. Soc., London, L, 735.] 
FINK, H. T. "Romantic Love and Per5onal Beauty." London: Macmillan & Co., 1887, 
2 vols. [Rev. in Nature, xxxxII, 149.J 
FINSCH, 0. Canoes und Canoebau in der Marshal-Inseln. Verbandl. d. Berl. anthrop. 
Gesellsch., 22-29, 1887, 8vo. 
--- Hausbau, Hauser, und Siedelungen an der Siidostkoste von Neu-Guinea. Mit-
theil. d. anthrop. Gesellsch. in Wien, XVII, 1-15. 
FISHER, C. H. Adjustable frames for taking facial measurements. Med. Rec., N. Y., 
XXXIV, 522. 
FISKE-BRYSON, LOUISE. Woµien and nature. N. York M. J., XLVI, 627. 
FISON, LORDIER. The new Norcia marriage laws. J. Anthrop. Inst., Loud. (1888), 
XVIII, 68-70. 
FLEl\IMING, W. Eine Karte des menschlichen Auges. Braunschweig, 1887. Aru. J. 
Psychology, Baltimore, I, 196. 
FLETCHER, ALICE C. Glimpses of child-life among the Omaha tribe of Indians. J. 
Am. Folk-Lore, N. Y. (1888), I, 115-123. 
FLINKER, A. Ueber den Farbensinn der Thiere. Wien med. Wochenschr., XXXVII, 
273-277. 
FLINT, E. Paleolithics in Nicaragua. Am. Antiquar. ,· Mendon, Ill. (1888), x, 381, 382. 
FLOWER, WILLIAM Hu:NRY. Description of two skeletons of Akkas, a Pygmy race 
from Central Africa. J. Anthrop. Inst., Lond. (1888), XVIII, 3-19, 3 pl.·, also 
73-91. 
Folk-Lore Journal. Published by the Folk-Lore Society. London: Elliot Stock, for 
the Folk-Lore Society, bimonthly, vol. VI in 1887. 
FOUtIER, A. Eene bijdrage tot de ethnology van Friesland. · Nederl. Tijdschr. v. Ge-
neesk., Amst., xxrrr, 401-439. 
FORBUSH. '.rhe Hindu doctrine of death and immortality'. Unitar. Rev., Apr., 1888, 
319-330. 
FORRER, R. The copper age in Europe. Am. Antiquar., Mendon, Ill. (1888), x, 318-
321. 
FORTIER, ALCEE. Customs and superstitions in Louisiana. J. Am. Folk-Lore, N. Y. 
(1888), I, 136-140. 
--- Louisianian nursery-tales. J. Am. Folk-Lore, N. Y. (1888), I, 140-145. 
FOUILLEE, ALFRED. The· language of the emotions. Pop. Sc. Month., XXXI, 814-
824. 
FOVILLE, M. DE. The abuse of statistics. Jour. Roy. Statis. Soc. London, L, 703-
708. 
F0WKE, GE&ARD. Brer Rabbit and Brer Fox. J. Am. Folk-Lore, N~ Y. (1888), 1, 
148-149. 
--- The manufacture and use of aboriginal stone implements. 20 pp., 8vo. (n. d.) 
FOY, G. M. Idio.yncrasy. Dublin J.M. c., LXXXIV, 197-202. 
542 RECORD OF SCIENCE FOR 1887 A.ND 1888. 
FRADENBURGH, I. N. Living religions, or the great religions of the Orient, from sacred 
books and modern customs. New York, 1888, IV, 508 pp., 12 mo. 
FRAENKEL, M. 0. Etwas iiber Schudel-Asymmetrie und Stirnnaht. Neurol. Cen-
tralbl., Leipz., VII, 438-442. 
FRAIP0NT, J., et BRAC0NNIER. La poterie en Belgique de l'age du mammouth. Rev. 
d'anthrop., 3. s., III, 385-407. 
--- et M. L0HEST. La race humaine de Neanderthal ou de Canstadt en Belgique 
(1887). (Lille, Bnll. Scient.), 18 pp., 8vo. 
--- Le tibia dans la race de Neanderthal; ctude comparative de l'incurvation de la 
tete du tibia, dans ses rapports avec la station Yerticale chez l 'homme et les anthro-
poid es. Rev. d'anthrop., Par. (1888), 3. s., III, 145-158. 
--- Nouvelle exploration des cavernes d'Engia. Soc. Geol. de Belg., rnported in 
Materiaux, 3. s., IV, 163-165. 
F!tANKLIN, CHRISTINE L. A method for the experimental determination of the bor-
opter. Am. J. Psychol., I, 99-111. 
FRAZER, Jo1rn. The aborigines of Australia; their ethnic position and relations. J. 
Trans. of Victoria· Inst., Loud., 1888, XXII, 155-181. 
FRAZER, J. G. Folk-lore at Balquhiclder. Folk-Lore Jour., Lond. (1888), VI, IV, 
:!68- 271. 
--- Totemism. Edinburgh, Adam and Chas. Black. I vol., 1887. l6mo. 
FREICHEL. Pferdekopf und Storcbschnabel in Westpreusseu. Verhandl. d. Berl. Ge-
sellscb. f. Anthrop., Berl., 1888, 295-297. 
FREMANTLE, CANON. Theology under changed conditions. Pop. Sc. Month., XXXI, 
171-187. 
FRESHFIELD, D. W. The Suanetians and their home. Pop. Sc. Month., N. Y., 18 -9, 
XXXff, 3 0-3 5. 
FRIEDRICHS, K. Zur Matriarchaftsfrage. Zeitscbr. f. Ethnol., Berlin, 1888, xx, 211-
216. 
FRERJ~, CH. Contribution to the pathology of dreams :wd of hysterical paralysi . Paris 
] 7. 
FRIGERJO, L. Caso di porencefalia posteriore destra da cause traumatica. Ann. univ., 
di med. e chir., Milano, CCLXXIX, 46-52. 
---· L'oreille externe; etude d'antbropologie criminelle. Arch. de l'anthrop. crim., 
Paris, III, 43 -4 1. 
FRITSCH, A. Principien de Organisatio:::. der uaturbistorischen Abtheilung de neuen 
Mu eum in Prag (1 8 ). vo. 
--- Bemerkuncreu zur anthropologi chen Haarnnter 'uchung. Verbandl. d. Berl. Ge-
sell ch. f . • ntbrop., 1 , 1 7-199. 
FROTHr.T "HAM. A. L. The development and character of Mohammedan education. 
Proc. Am. rient. oc., •t., 1 , 114- 116. 
FROTHINGIIA:\I, A. L., Jr. A proto-Ionic Capital and Bird-wor hip. Am. J. Arclneol., 
III, 57-61. 
' 'LLER, E. 1. Pedigree in health and di:ea e. Tr. Maine M. A ·., Portland, 1 '9-210. 
Fuarw" .· 'LER, A. , tudien iiber die Gemmen mit Kiin tlerinschriften. Jahrh. d. k. 
d u cb. arch:.col. In.-t. H rho III, l!J:3-:221. 
Antropolo •i, criminal. An. d. Circ. m '·d. argent., Bueno Ayres, x 404-
Bihliograpbie de! · traditions et cle la litt~rature popu-
r. J v. de Liner. Par. (1 ), XXI 105-144 . 
... fI,LAHD, I· . u tuurnlu,; de K rl <'an:\ 'arnac, de :on acqui ition et de sa re taura-
tion . Lull. cle la ' c. d anthrop., Pari , :3., ., ,', (j 7- 6!J3. 
P. dolmen derer.,oen 'amac. Bull. ,'oc. cl'antbrop., Pari, 1 ,· 3 .. , :xr, 
43 33. 
ur Ji;, com pl ~ru ·nt de la r -tauration du tumulus de Kerlescan. 
antbrop. Par., 1 , 461-463. 
ANTHROPOLOGY. 543 
GALTBERT, T. Au pays des Manjaques. Ann. de l'Extr. Orient et de l'Afrique, 65-
74, 143-149, 180-185. 
GALLIPPE, V. La droiterie et la gaucherie, sont-elles fonction de l'cducation ou de 
l'heredite? Compt. rend. Soc. de biol., Par., 8. s., IV, 519-529. Also, Gaz. d. hop., 
LX, 953 i 1062. 
GALTON, FRANCIS. Anthropometric statistics from Amherst College, Mass. J. Anthrop. 
Inst., London, XVIII, 192-199. 
--- Co-relations and their measurement, chiefly from anthropometric data. Proc. Roy. 
Soc., Lond., 1888, XIV, 135-145. 
-. -- Exhibition ofan ancient Peruvian gold breast-plate. J. Anthrop. Inst., Loud., 
1888-9, XVIII, 274. 
-- Human variety. Nature, Lond., 1888-'89, XXXIX, 296-300. 
--- List of Anthropometric apparatus. Cambridge Scientific Instrument Co. Nature, 
1887, pp. 615, vol. 36. 
--- Note on Australian marriage system. J. Antbrop. Inst., Loud. (1888), XVIII, 
70-72. 
--- On head growth in students at the University of Cambridge. J. Anthrop. lnst., 
Loud. (1888), XVIII, 155-156. 1 pl. .A.!so, Nature, XXXVIII, 14. 
--- Personal identification and description. J. Anthrop. Inst., Lond. (1888), xvnr, 
177-191, 8 ills. Also, Nature, Lond., XXXVIII, 173; 201. 
GARDNER, JOHN LESLIE. The Legends of Jahlched Quetzalcoatl. Am. Antiquar., 
Mendon, Ill. (1888), x, 285-291. 
GARDNER, PERCY. Catalogue of Greek Coins. [Vol. x, Cat. Greek Coins in Brit 
Mus.] London: Longmans,_ etc., lxiv+250 pp., 8vo. 
GARMAN, SAMUEL. An Andean Medal. Bull. Essex Inst. (1888), xx, 1-4, 2 ills. 
GAROFALO, R. L'anomalie du criminel. Rev. phil., Par., XXIII, 225-261. 
GARSON, J. G. Observations on Recent Explorations made by General Pitt-Rivers at 
Rushmore. Nature, XXXVI, 600. 
--- Skulls from the Hindu Kush district. J. Anthrop. Inst., Loud. (188r3), XVIII, 
20-26. 
GASON, S. The Dieyerie tribe, South Australia. J. Antbrop. Inst., Lond. (1888), 
XVIII, 94-95. 
GATSCHET, A. S. Bibliography of Gatschet's writings in Filling's Bibliographies, Bu-
reau of Ethnology, Washington. 
--- Elephants in America. Am. A.otiquarian, IX, 202. 
--- Ethnologic notes. American Antiquarian Bi-monthly. 
--- Linguistic families in southeastern United States. Science, April 29, 1887. 
--- Replique a D. G. Brinton, au sujet de son article: '' Linguistique Americaine." 
Rev. de Li~g., Par. (1888), XXI, 199- 208. 
GAULTIER DE CLAUBRY, J. Note sur le vocabulaire des couleurs chez les Arabes 
d' Algcrie. Bull. Soc. d'anthrop., Paris, 3 s., IX, 698-701, 1886. 
GAUTIER, E. Le monde des prisons. Arch. de l'anthrop. crim., Paris, 1888, 3. s., III, 
417; 541. 
GERLAND and RATZEL. Controversy concerning the limit of the regions within which 
the boomerang is used in Australia. Internat. Arch. f. Ethnog., 1888, I, 61. 
GI.AC0:\IINI, CARLO. Annotazioni sulla anatomia del negro. Appendice alle tre prime 
memorie. VIII. E istenza della gbiandola d'Harder in un Boschiruane. Duplicitae 
della cartilagine della plica seruilunaris. Muscolo ciliare nei negrL Distribuzion. 
delpigmento delgloho oculare. Torino, 1887, E. Loescher, 23pp., 2_pl. 8vo. [Repr. 
from: Atti d. r. Accad. d. sc. di Torino, 1887, xxn.J 
GIARD, A. Histoire du transforrnisme. Rev. scient., Paris, 1888, XLII, 689-699. 
GIFFEN, ROBERT. The recent rate of material progress in England. J our. Roy. Statis. 
Soc., London, L. 615-647, 
544 RECORD OF SCIENCE J<""'OR 1887 AND 1888. 
GIGLIOLI, ENRICO H. Ossa umane portate come ricordi o per ornamento e usate come 
utensili od armi. Arch. per l'antrop., Firenze (1888), XVIII, 201-213. 
--- Mask from Boissy Island, N. E. New Guinea; and queries on thf:: lizard in the 
folklore of Australasia. Internat. Arch. f. Ethnog., Leiden, I, 184-187. 
GILBERT. J. H. Results of experiments at Rothansted on the growth of root-crops. 
Royal Agricultural College, Cirencester. Agric. Students' Gazette, new series, III, 
pt. v, 1-50. 
GILES, HERBERT A. Family names in China. J. China Br. J. R. A. s., XXI, D. s., 
255-288. 
GINEY PARTAGAS, J. El codigo penal y la frenopatologia. Correo med. Castellano, 
Salamanca, v, 406, 421, 436, 449, 468, 483, 499, 513, 529, 548. 
GIROD, P., et ELIE MASSENAT. Art paleolithique. Sur une sculpture en bois de renne, 
de l'epoque Magdalenienne representant deux phallus reunis par la base. Compt. 
rend. Acad. d. sc. Paris, 1888, cvn, 1027. 
GITTEE. Surles moyens de recueiller le Folk-lore. Bull. Soc. d 'anthrop., Bruxelles, 
v, 331-345. 
GLAUMONT, M. Ethnogenie des insulaires de Kunie. Rev. d'ethnog., Paris, VI, 336-
342. 
--- Usages, mreurs et coutumes desNeo-Caledoniens. Rev. d'ethnog., XVI, 73-141. 
GLENNIE, J. S. STUART. The Non-Aryan and Non-Semitic white Races. Nature, 
XXXVI, q98. 
Globus. Illustrirte Zeitschrift fiir Lander-und Volkerkunde. Braunschweig, vol. LI 
and LII in 1887. 
GLOVER, A. K. The Jews of the extreme eastern diaspora, and the Jews of the Chi-
nese Empire (Jews of China Proper). The Menorah, July, 1888, pp. 10-19. 
GODFREY, J. Psychological and pathological influences of self:.consciousness. Am. 
Prnct. and News, Louisville, n. s., IV, 129-131. 
GoEHLERT, V. Statistische Betrachtungen ii her biblische Daten; ein Beitrag zur 
Volkskunde des Alterthums. ½t'lchr. f. Ethnol., Berl., XIX, 83-93. 
GOl\IME, G. L. On the evidence for Mr. McLennan's theory of the primitive human 
horde. J. Anthrop. Inst., Loud., XVII, 118-133. 
-- On the Village Community at Ashton and Cote, in Oxfordshire. Archi£ol. Rev., 
Lond. , 11, 29- 44. 
--- The primitive human horde. Anthrop. Inst., Lon<l., (1888), XVII, 356-357. 
--- Widowhood in manorial law. Archrcol. Rev., Lond., II, 184-197. 
GOODRICH, J. K. Ainu family-life and religion. Pop. Sc. Mo., N. Y. (1888), XXXIV, 
1- 92, 2 ill . 
GOODYEAR, W. H. The lotus in ancient art. Critic, Apr., 1 8 , p. 209. 
GORDO , C. A. Notes from the history of med iciue and of medical opinion from the 
earliest time . Med. Press and Circ., Lond., n. s., XLIII, 25; 44; 69. 
The increase of moderate incomes. Jour. Roy. Statis. Soc., Lond., L, 
, 'yriac g ographical chart. Proc. Am. Orient. Soc., lay, 1 , 16-20. 
'<WH \l x, A. D · ab rrations du sens gen(, ique et de l'bybridite cbez les animaux. 
T. Ar ·h. d 'ohst. et le gyncc., Pari , IIT, 455-·1 0. 
I ·r,o K, W. ' . Hat. a: a cause ofhaldo s. Pop. Sc. Month., XXXI, 97-100. 
iOULr, ELrnABI•,IJI P. ,' ·hool lif in bina. Education, 1 8, VIII, 557-562. 
~'ol · n cup-marked stone., etc., Perthshire. Archreol. Rev., Lond., II, 
. ur la campagne contre le marahout Mahmadou Lamine. Union 
nord. 1. Franc . Bull., vm, 2:36-251, 1 7. 
; I ,\ n ,w KY F. pfergehriinche h ·id n _ T gadju in Borneo. Internat. Arch. f. Eth-
n '• I, 1'.30- 1~ 1. 
a! , •telkaueo h i den rual i. ·h ·n \ olkern. Jbid. 1 191. 
ANTHROPOLOGY. 545 
GRASSERIE, RAOUL DE LA. Esquisse d'une grammaire du Timucua, langue de la 
Floride. Rev. de Ling., Par. ( 1888), XXI, 295-313. 
GREEF, GuILLAl'ME DE. Introduction it la Sociologie, pt. 1. Bruxelles: Gustave 
Mayolez. 
GREGOR, WALTER. Some Folk-lore from Achterneed. Folk-Lore J our., Lond. (1888), 
VI, pt. iv, 262-265. 
GROSS, V. La paleoethnologie en Suisse. Rev. d'anthrop., Paris, 1888, 3. s., nr, 720-
735. 
-- Pferdegebiss aus Hirschhorn und Kuochen. Verhandl. d. Berl. Gesellsch. f. 
Anthrop., 1888, 180. 
G1:nERSON, G. A. Some useful Hindi Books. J. R. A. S.,xrx, art. IV. 
GRIFFIS, WrLLIAi\I E. The Mikado's Empire. History of Japan from 660 B. C. to 187t 
A. D. New edition. New York: Harper, ill., 8vo. 
--- Japanese Art, Artists, and Artisans, with illustrations from drawings by a 
Japanese artist. Scribner's Monthly Mag., Jan., 1888. 
--- Japanese ivory carving. Harper's Mag., Apr., 1888, 7 ill. 
GRil\IALDf, A. II pudore. Manicomio, Nocera, IV, 57-80. 
GRISSOM. Insanity in history and poetry. N. E. Med. Month., vrr, 565-583. 
GRi.iNWEDEL. Acht Scbiidelschalen der Aghori. Verhandl. d. Berl. Gesellsch. f. An-
throp., Berlin, 1888, 307. 
Gu1mrns, J. H. The feudal system in Japan under the Tokugawa Shoguns. Tr. As. 
Soc. Japan, xv, 131-142. 
GUIGNARD, L. Antiquite de l'homme dans le Loir-et-Cher, Chartres, 1888, 16 pp.,8vo. 
GUPPY, H. B. Solomon Islands and their natives. Longmans. Nature, XXXVI, 454. 
--- The Solomon Islands and their natives. London: Sonnenscbein. 
GURNEY, EDl\lUND, and others. Phantasms of the living. London: Tri.ibner, 1886. 
Rev., in Nature, xxxv, 290. 
Guss, A, L. Tribal affinity of Shickalamy and bis son Logan. Am. Antiquar., Chi-
cago, rx, 108-111. 
GUY AU, L. Irreligion de l'aveuir. Paris: Alcan, xxviii+4W pp. (See review in Rev. 
de l'hist. d. relig., xvr, :H7-33 l.) 
GuYOT-DA UBES .i\I. Les anomalies dactyles. Rev. d'anthrop., Par. (1888), 3. s., III, 
534- 559. 
--- Variations in human stature. [Tran ·I. from La Nature, Par. J Pop. Sc. Month., 
N. Y., XXXI, 314-~~2;3, 
GUYOT, YVES. La science economi<Jue, Paris. Rev. inJonr. Roy. Statis. Soc., London, 
L, 730- 732. 
GROVE, Sir W. R. Antagonism. Pop. Sc. Month., N. Y., XXXIII, 608-6~4. 
Gu1<.UTT, W. Die Hiigelg6iber von Loibenberge iu Steiermark. Mitth. cl. authrop. 
Gesellsch. in Wien., n. F. vnr, 202- 204. 
--- Das Urnenfold von Borstendorf in Miihreu. 1/Jid, 201. 
lIABJ,L S. Sculptures de 'auta Lucia Cosumalwlrnapa dans lfl Guatt;ma,la, Ann. du 
Musce Guimet, x, 121- 259, pl. viii-xv, 1H87. 
lIAHEl<.LANDT, M. Die Cnltur der Eingebornen der Malediven. Mittb. d. authrop. 
Gese1lsch. iu Wien. Sitzungsb., 1888, 29-37, figs. 
--- Zum Ursprung des Bogens. Mittheil. cl. anthrop. Gesellsch. in Wien, xvrr, 116. 
HAGEN", A. La colooie de Porto- ovo et le roi Totfa. Rev. d'ethnog., Par., VI, 81-
116. 
-- et A. PWNEA ·. Les Nouvelles Hebrides; 6tudes ethnographiques. Rev. 
d 'ethnog. , Pari , 1 , vrr 302-a62, 1 map. 
HALBERT, H . S. The Choctaw chungkee game. Am. Antiquar., Mendon, Ill. (1888), 
X, 283-284. 
HM,E, E. r. A prehistoric amphitheater in Florida. Am. Antiquar., rx, 207-210. 
II . .MiH. 14'..?--35 
546 RECORD 01!' SCIENCE FOR 1887 AND 1888. 
HALI£, HORATIO. Les origiues cl'une ancienne monnaie. Hev. in Rev. d'anthrop. 
Paris, 3. s., H, 372-373. 
--- Huron folk-lore. J. Am. Folk-Lore, I, 177- 183. 
--- Les sacrifices du chieu blanc chez les Iroquois. Hev. in Rev. d 'anthrop., Paris, 
3. s, II, 373. 
--- The development of language. Proc. Canadian Inst., Toronto, 3. s., VI, 92- 134. 
--- The Aryans in science and history. Pop. Sc. Month., N. Y., 1888-9, XXXIX, 
672-686. 
HALEVY, J. Recherches Bibliques, x. Le xivc chapitre de la Genese. Rev. des Etudes 
Juives, xv, 161-202, 1887. 
HALIB URTON, R. G. Gypsies and an ancient Hebrew race in Sus and the Sahara. Na-
ture, XX:XYI, 599. 
HALL, ALFRED J. A grammar of the Kwakiutl language. '!'rans. Roy. Soc., Canada, 
Montreal (1888), VI, 59-105. 
HALL, G. STANLEY, and M0T0RA YuzER0. Dermal sensitiveness to gradual pres-
sure changes. Am. ,four. of Psychology, Baltimore, r, 72-98. 
0 
HAMBLETON, G. W. The experimental production of chest types in man. Lancet, 
Loud., u, 610. · 
HAMDY-BEY, M. J. Sur une necropole royale dccouverte a, Saida. Rev. d 'ethnog., 
Paris, YI, 444-456. 
HAl\11\'.lOND, C. M. The prolongation of human life. Pop. Sc. Month., N. Y., xxx1x, 
92-101. 
RAMY, E.T. Decades americ::mm. Memoires d'archcologie et d'ethnographie am6ri-
caine. Rev. d 'ethnog., Paris, v1, 150- 160. 
--· Decades arnerican~ . Peintures ethnographi11ues d'Ignacio de Castro. Rev. 
cl'ethnog., \"H, 142-151; Mcm. d'arcllcol. et d 'ethnog. amcricaiues. Ibid., n, 
150- 160. 
--- Etudes ethnographiques et archeologiques sur !'exposition coloniale et indienne 
de Londres. Rev. d 'ethnog. , Par., v, pcissim; VI, 185-227. 
--- Note sur une statue ancienne du Dieu Qiva, provenaut des ruinesde !{ampheng-
phet, F;iam. Rev. d'ethnog., Paris, 1888, xrr, 363-372, 1 pl. 
-- rotice sur les fouilles executees dans le lit de la liane en 1887 pour l'etablisse-
ment du nouveau viaduc du chemin de fer. Rev. d'antbrop., Par. (1888) , 3. s., III, 
257-271. 
--- Sur un envoi d'Emin-Bey. Bull. de la .'oc. d 'anthrop., Paris, 3. s., x, 605. 
--- Tete momiJice provenant de la tribue de.3 .Jivaros ( L{epublique de l'.Equateur). 
Bull. d. 1. 'oc. d'anthrop., Paris, 3. s. , x, 148. 
llA::.IY, E. et F. B0RSAIU. ueografia ethnologica e storica <lella Tripolitania, Cirenaicae 
Fezzau. Kapoli, L. Pierro, 1 , 1 vol. in- . Rev. in H.ev. d'ethnog., YII, Par. 
1 , p. 4.86, 1 ill. 
HAMY, E. et Fr. MOREAU. Notice sur des silex tailles recueillis en Tunisie. Paris, Quen-
tin, 1 , br. in- , :! pl., chrom. 1 carte. Rev. in Rev. d 'cthnog., VII, Par., 1 8 , 
pp. 4 3- 4 5, 4 ill -. 
ILnIY E. et J. . B. Voyage au Canada, <lans le nord de l ' Amcriq ue ·eptentrionale, 
fait depui.~ l au 1751 ,\ 1761 (public par. 1. l'abb ~ H. R. Casgrain, Quebec, Broa -
·eau, 1 7. 1 vol. in- . Rev. iu Rev. d ' etbnog., vu, Par., 1 , p. 4 3. 
lI.L'J>EL)LL· .. ·, H. Zu d r Kriite von Cri>bern. Cor.-BL cl. deutsch. Gesell ch. f. An-
tbrop., elc. Bro· ·hwg., 1 , XIX, 57. 
lLL·o::.u . ·~- H. Die mco-,cbliche , 'timme und, prache in psychologischer Beziehung. 
~Iiio ter (1 ~7) _;J pp. mil 27 Figuren, vo. 
H \ . · 1w1T Pr,~ ,•utatton d 'un spiromt-tr>. ompt. rend. , . de biol. 
10:;, 
IJ,iui. ·h • l u ·r:iucbu1w ·n iu < ,r11ul .1 n1l. I{ -,·. iu Int (11. rd1, f, 
, 1, 7U. 
ANTHROPOLOGY. 547 
HAN8EN, 80REN. Dr. Henry Rink's, "The Eskimo Tribes." [Rev. iu Intern. Arch. 
J: Ethuog., 1888, 1, 74-75. 
--- et To PIN ARD. La couleur des yeux et des cheveux en Dauemark. Rev. d'an-
throp., Par. (1888), 3. s., nr, 39-41. 
lIXNT:6SCHI£, J. C. Der alte Kanal von Guiga. Festschr. des Vereius f. Erdkunde zu 
Dresden (1888), 217-224. 
HARDERUP, V. Proposal for an international signification of the teeth. Presented to 
the ix. Intern. Med. Cong., Washington, 1887. Kristiania, 1887, Cammer, 8vo. 
HARDWICKE, H. J. Evolution and Creation. Loud., 1887, 180 pp., 51 pl., 8vo. 
HARDY, M. Paleo-ethnologie. D(>couverte d'une sepulture de l'epoque quaternaire a 
Raymonden, commune de Chancelade (Dordogne). Compt. rend. Acad. d sc., 
Paris, 1888, CVII, 1025'. 
HARLEY, CEORGE. Comparison between the recuperative bodily power of ruan in a 
rude and in a highly civilized state. London (1887), Harrison & Sons, 6-12. 
Harvard University Bulletin. Edited by Justin Winsor. Camb., Mass., vols. IV and 
v. [Cassified lists of accessions to librar.r: including all departments of anthro-
pology.] 
HARVEY, J. G. Circumcised by a maternal impression. Med. Rec., N. Y., xxx1v, 535. 
HASSEL::\IANN, F. Ueber altagypti.sche Textilfunde in Oberagypten. Cor.-Bl. d. 
deutsch. Gesellsch. J: Anthrop., Brusch wg., xrx, 45-81. 
HAYNES, HENRY W. Some Aztec questions. Am. Antiquar., Chicago, rx, 107-108. 
HEDGE, F. H. Mahommedan mysticisms. Unitarian Rev., May, 1888, XXIX, 410-416. 
HEGER, F. Die Ethnographie auf der Krakauer Landesam;stellung, 1887. Mitth. d. 
anthrop, Gesellsch. in Wien, n. F., VIIJ, 190-201. 
HELFRICH, 0. L., w. R. WINTl£H., en D. M. J. SCHIFF. HeL Hasan-Hosein of Taboet-
Feest te Benkoelen. Intern. Arch. f. Ethnog., 1888, I, 191-196, 1 pl. 
HELLWALD, F. VON. Haus und Hof in ihrer EI.1twickelung mit Bezug auf die Wohn-
sitzen derVolker. Lipsia, 1888, 1 vol., 581 pp., 222 ills. [Rev. in Arch. per l' an-
trop., Firenze, 1888, XVIII, 283. J 
HENNIGHA USEN, LOUIS P. The redemptioners and the German Society of Maryland. 
An historical sketch. Bal to. ( 1888), Theo. Kroh & Sons, 1 vol., 1-22. 
HENRI, M. , and Lours SIRET. The early age of metal in the southeast of Spain. 
J. Anthrop. Inst., Lond. (1888), XVIII, 121-132, l pl. 
HENSHAW, H. W. Perforated stones from California.. Wash., Gov. Print, 1887, hr. 
16 figures, 8vo. 
HERING, E. Ueber die Theorie de8 simultanen Contrasts von Helmholtz. P.fliiger's 
Arch., 172, 1887. 
HERMANN, ANTON. Ethnologische Mittheilungen aus Ungaro. Zeitschrift for die 
Volkskunde der Bewohner Ungarns und seiner Nebenliiudcr. Budapest, Selbstver-
lag der Redaction, 1887, 4. [Rev. in Arch. f. Anthrop., Brnschwg. (1889), xvm, 
286.] 
HERON. Funerailles de M. 0. Rayet. Discours. Paris, Soc. nat. antiq., 1887, Svo. 
HERTEH, C. A. Hypnotism; what it is and what it is not. Pop. Sc. Month., N. Y., 
XXXIII, 755-777. 
H1mvE, GE01W1£S. Urtme de gorille. Bull. Soc. d'anthrop., Par., 3 s., XI (1888), 181. 
--- La circonvolution de Broca chez les Primates. Bull. Soc. d 'anthrop., Par., 3. s., 
xr, 27,)- 315. Also eparate: Delahaye, 164 pp., 4 pl. , 8vo. 
HEH.zoo, WILHI<:uu. Die Verwandtschat'tsbeziehungen der costaricensischen Indiauer-
prachen mit denen von Central und Si.i~ Amerika. Arch. f. Anthrop., XVI, 623-
627. 
H11rn1rn:r , A DRJC\V. School plays autl g::unes. A,utiquary, X\T, 5;2- f}·I. 
tr1e •i.; :-;. 1l1,: :-:t~Y. "The Pannas of the F'(ynuon l~en no Uaves aud of the Norfolk 11,orcst 
Bed. ' (ieolo•ri·al Magazine, 18,;7, ..\larch. l{e viewcd in Natnre, xxx,·1, 2:,H. 
HILL, , ' . A. The life :::,tath,tics of au Iudian province. Nature, Loud., XXXVIII, 245-~50. 
548 R..!,CORD OF SCIENCE FOR 1887 AND 1888. 
Hrns, EUGENE. L'opinion que !es langues romanes derivent du latin, a-t-elle un fonde-
ment historiqne? Rev. Linguis., Paris, xx, 325-351. 
HIN DALE, G. Menneskets Holdning, fysiologisk og klinisk betragtet. Xorsk Mag. 
f Lregevidensk., Christiania, 4. R., n, 782-787. 
HITHCOCK, E., and H. H. SEELYE. Amherst College. An anthropometric manual, giv-
iug the average and physical measurements and tests of male college students and 
method of securing them. Prepared from the records of the department of physi-
cal education and hygiene in Amherst College during the years 1861-2 and 1886-7, 
inclusive. Amherst, 1887, J. E. Williams, 26 pp., 2 tab., 8vo. 
-- Anthropometric statics from Amherst College: Mass., U. S. A. J. Anthrop. 
Inst., Lond. (1888), XVIII, 192-199. 
-- and ]i. H. Seelye. Statistics bearing upon the average and typical student in Am-
herst College, 188Fl. J. Anthrop. lust., Lond. (1888), XVII, 357-35 . 
HODGE, C. P. Some effect of stimulating ganglion cells. Am. J. Psychol., r, 479-486. 
H0DGETTS, J. F. The smith and wright. Antiquary, XVI, 1-4; 96-100. 
HoERNES, M. Die Graberfelder au der Wallburg von St. Michael, bei Adelsberg in 
Krain. Mitth. d. anthrop. Gesellscb. in Wien, 1888, n. F., vm. 217-249, 4 pl. 
-- Einige Notizen und Nachtri:"ige zu filteren Erwerbungen und Mittheilungen der 
anthropologischen Geselh;chaft. Ibid. (Sitzungsb., 86.) 
-- Fernere Zus~itze zu alteren Mittbeilungen der anthropologischen Gesellschaft. 
La Tcne-Funde. Ibid. [Sitzungsb., 94-96. J 
-- La paleoethnologie en Autriche-Hongrie. Rev. d'ant,hrop., 3. s., nr, 333-347. 
-- Die ~iltesien Beziebungen zwischen Mittel- und Siid-Enropa. Mitt. d. antbrop. 
Gesellsch., Wien, n. F., VIII, 57-61. 
HOFFDING HARALD. Psychologie in Umris~en auf Grundlage der Erfahrung. Leip-
zig (1887), Fues's Verlag, vi+463 pp. , 8vo. 
HOFFMAN, W. J. Folk-lore of the Pennsylvania Germans. J. Am. Folk-Lore, N. Y. 
(1888), I, 125-135. 
HOFLER, M. Volksmedicin und A.berglaube in Bayern's Gegenwart und Vergangen-
beit. Beitr. z. Anthrop., Miincben (1888), VIII, 37-3 . 
eber Votiv-Gaben. Beitr. z. Anthrop., Miinchen (188 ), vru, 39-40. 
HOLDER, M. DE. Moulages des type craniens du ·wnrtemberg offerts. Bull. d. l. Roe. 
d'anthrop., Paris, 3. s., x, 640-641. 
eber die kifrperlichen und gd tigen Eigenthiimlichkeiten der Verbrecher. 
Arch. f. Antbrop. , Brnscbwg., 1 8-'89, XVIII, 205-221. 
HOLL, M. Ueber die in Tirol vorkommeoden Schiidelformen. (Dritter Beitrag.) 
Mitth. d. anthrop. e ell ch. in Wien, n. F., vu, 129-152. 
H0L:\IE, R. F. A journey in the Province of, 'an Paulo, Brazil. Proc. hoy. Geog. oc., 
LT, 108-114. 
Hor,:,r.i.;.-;, W. lf. ncient art of th Province of Cbiri11ui. vr. Ann. Hcpt. Bur. Ethuol., 
1 . pp. :3-2,i2, 2 5 fig ·., 1 map. 
study of th lextil art in i~ relation to form and nrnament. \'I. un. Hept. 
Bur. Ethnol., 1 , pp. 1 9--52, n figs. 
--- The u of •old and other metal aruoug the ancient inhabitants of Chiriqui, 
Ithmu of ari n. \Vash., rov. Print, br., 22 fig ., 1 7, vo. 
HoPKL"., E. W. Inquiry into the condition. of civilization in the Hindu Midde Age, 
from th int of view of the ruling power or warrior caste. Proc. Am. Orient. 'o ., 
1 ... ' . 
H RO\\'IU, Yc·r. J. Iarokko. J , W entli ·h te und Intere anteste iiber Land und 
I ut . T. •ipzig (1 7}, Friedrich m, 21;; pp., vo. 
H<>R r.1n·, VICTOR. Tr phiniorr durin, the~ T olithic period in Europ . J. Anthrop. 
- 1( ·. 
ANTHROPOLOGY. 549 
HOUGH, WALTER. Au Eskimo strike-a-light from Cape Bathurst, British-America. 
Proc. U. S. Nat. Mus., Wash. (1888), XI, 181-184. 
-- Notes on the ethnology of the Congo. American Naturalist, vol. XXI, Aug., 
pp. 689-693. 
Hous!';AY, FR. Les penplesactuels de la Per.se. Bull. Soc. d'anthrop., Lyon, v. 101-147. 
--- Les races humaines de la Perse. [Extr. dtl Bull. de la Soc. d'anthrop. de 
Lyon.] Lyon, Pitrat, fig., pl., 1887, 8vo. · 
HOUTSMA, M. TH. Reponse :.,, la question sur nne st::ttnette ithyphallique. [Rev. in 
Inter. Arch. f. Ethnog., 1888, I, 235.] 
HOU½E, E. Comparaison des indices cephalom6trique et crtmiometrique; indices cepha-
liques de Belgique. Bull. Soc. d'anthrop. de Brux., v, 397-407. 
--- Les tribus occidentales du Lac Tanganjika. Bull. Soc. d'anthrop. de Bruxelles, 
v, 43-65. ~ 
HovELACQUE A.BEL. L'l grammf1irn indo-europeenne d'apr.'is Fr. Mi.iller. Rev. de 
Ling., Par. (1888) xxr, 91-104, 27-47. 
---. et HERVJ~, G. Precis d'anthropologie (bibliothcque anthropologique). Paris, 
A. Dela,haye et Lecrosnier, 1 vol., 20 fig., 1887, 8vo. [CJ:, Nature, xxxvr, 1198. 
--- Sur la juxtaposition de characteres di vergents ::\ propos de crftnes Bir mans. Rev. 
d'anthrop., Par. (1888), 3. s., rrr, 681-683. 
HOVEY, H. C. EyayShah: asacrificialstonenearSt. Paul. Am. Antiquarian, IX, 35, 36. 
HOWARTH, H. H. The survival of corporal penance. J. Anthrop. Inst., Loud., xvrrr, 
275-281, 2 pl. 
HOWITT, A. W. Further uotes on the Australian class system. J. Anthrop. Inst., 
Lond. (1888), XVTII, 31-fi8, 1 pl. 
HOWORTH, H. H. The mammoth and the flood. London: Sampson Low, 564 pp., 8vo. 
HurnEK0PER, R. S. Origin of the domestication of the horse. J . Comp. Med. and S., 
Phila. , IX, 377-389. 
HUBBARD, D. A.. The religions of Zoroaster. Unitarian Rev., 1888, 112-139. 
Huu,, Enw A RD. Sketch of geological history, being the natural history of the earth 
and of the pre-human inhabitants. London (1887), C. W. Deacon. · 
lf u:vrPr-rnY, G. M. Additional report on centenarians_ [Brit. M. J., Loud., r.] Col-
lect. Invest. Rec., :C,ond., rrr, 83-85. 
-- Centenarians. Brit. Med. J., Lond., I, 502; 564; 612. 
-- The habits and family history of centenarians. Pop. Sc. Month., xxx, 618-630, 
1887. 
HuNTl<~R, W. W. Religions of India. Our day. Boston , 1888, 378 pp. 
ffl J IWRONJF:, C. S. Ethnographisches ans Mekka. Interuat. Arch. f. Ethnog., Leiden, 
r, 146- 1~4, 4 pl. 
JflJTUJ-IfNSON, J. Skeleton of a short-limbed dwarf, aged thirty-five, from the Norfolk 
and Norwich Museum. Lancet, Lond., 1888, n, 1230. 
Hn·rr, ALFRED H1rnRY. The marriage of near kin considered with respect to the laws 
of nations, the results of experience and the teachings of biology. 2 ed. Lond., 
18 7, Longmans, Green & Co., 485 pp., 9 tab. 
ff XLEY, T. H. Science and morals. Pop. Sc. Month., xxx, 493-506, 1887. 
HY AOI~S. Ethnogmphie de. Fu6giens. Bull. Soc:. d'anthrop., Par., 3. s., x, 327-:{4ij, 
HYSLOP, J. H. The new psychology. New Princeton Review, n. s., vr, 155-171. 
Ic1rnNIT AEU. ER, J. Ein Beitrag zur Uebervolkerungsfrage. Berlin, 1883, Heuser, 4 
pp., VO. 
Irrna1. n-, rr. ,·. Die Verbreitung der Anke6tx:te in Bra'!ilien. Verhancll. d. Berl. Ge-
ellsch. f. Anthrop., 1 , 217- 221. 
IL.JIN. KI, A. Fea ibility of pre erving condition·ofwomen for an indefinite time. Mos-
koa l , Iver;,k3:ja, 241 p., vo. 
Illf1ex-c·atalogne of th Library of the 8nrgeon-General's Office. Washington: Govern-
m nt Print. \ ' ol. JX . l\[El)f 'IXE to [ ¥WELT. 
550 RECORD OF SCIENCE FOR 1887 AND 1888. 
Index Medicus. A monthly classified record of the current medical literature of the 
world. Boston: G. S. Davis. Vol. 1x, monthly. 
Indian affairs. l{eport of commissioner, Washington: Government Print. 
Indian Annals and Magazine of Natural Science. Ed. by .J. Murray, Bombay. Monthly. 
No. 1 issued in May, 1887. 8vo. 
The Indian Antiquary. Bombay. Vol. XVII in 1888. 
Internationales Archiv fiir Ethnographie. Edited by J. D. E. Schmelz. Leyden: Trap. 
[Vol. r of this illustrated quarto published in 1888. Especially devoted to mu-
seums.] 
Internationa1e Zeitschrift fiir allgemeine Sprachwissenschaft. 
International meeting respecting the cranial indices. Corr. -Blatt, XVII, 17-22. 
IRELAND, W.W. Herrschermacht und Geisteskrankheit. Studien aus der Geschichte 
alter und neuer Dynastien. Autorisirte Uebersetzung. Stuttgart: Robert Lutz, 
1887, 8. [Rev. in Arch. f. Anthrop., Brnschwg. (1889), XVIII, 288-289.] 
IVES, S. E. Japanese magic mirror. J. of the Franklin Institute, 1888, 324 pp. 
JACKSON, J. H. Remarks on the psychology of joking. Lancet, London, II, 800. 
Also: Brit. M. J., Lond., II, 870. 
JACOB, G. Eiserne Hohlschiissel von rlem kleinen Gleichberge bei Romhild. Arch. f. 
Anthrop., Brnschwg., 1888-9, XVIII, 283. 
JACOBI, M. PUTNAM. Note on the special liability to loss of nouns in aphasia. J. 
Nervous and Mental Disease, N. Y., 1887. 
JACOBS, J. Experiments on prehension. Mind, 1887. Notes on prehension in idiot-,, 
by Francis Galton. [Rev. in Am. J. Psychology, I ] 
JACQUES, V., et STORMS, E. Notes sur l'ethnographie de la partie orientale de l'Afrig_ue 
cquatoriale. Bull. Soc. d'anthrop. de Brux., v, 91-202. 
-- L'ethnographie prchistorique dans le sud-est de l'Espagne. Bull. Soc. d'anthrop. 
de Brux., VI, 210-236. 
JAGOR, T. Indische Zahnbiirsten. Verhandl. d. Berl. Gesellsch. f. Anthrop., .Berlin, 
1888, 412. 
Jahrbucb der koniglicben deutschen archaologischen Institute. Berlin. Fonnded in 
1 86. 
JAMEi\ WILLIAM. Some Human Instincts. Pop. Sc. Month.,. xxxr, 66G-6 1, 18 7. 
-- The perception of space. Mind. , London, XII, 1; 18:{. 
JAXE., LEWIS G. Egyptian doctrine of the future life. Unitarian Rev., 188 , 33-48. 
JANKE, H. Die willkiirliche Hervorhringung des Geschlechts bei Menseh und Han -
tbieren. Berlin, 1 87, XIX, 495 pp., Mvo . 
.T ARTH~I~, Ju. TICE. Kattywar. , assoon Mechanic Tm;titnte, Rom bay, 2;i-29 . 
.J A.'T1ww, .JoHgPn. A critique of psycho-physic methods. Am . .I. Psychol., , , 271. 
--- Eye-mind dne,il'l and ear-mindedness. Pop. 8c. l\fonth., N. Y., xxxr11, G97- 60 · 
--- The psycho-phy. ic: law and star magnitude. Am . .T. Psychol., Baltimor , r, 112-
127. 
Rahylonian c meteri~. Ha.rper's Weekly , 1 
lterthiimer a11s elem ,uhener Kreisc nnd von Ma~clebnrg. Verhandl. 
<l. B rl. ; : 11.c·h. f. Authrop., Berlin, 1 , 2 :1- 2 7. 
- - . ' i cl rlan:itz r lt rthiimer. Yerhandl. cl. Berl. Ges 11 . ch. f. A nlhrop., Berlin, 
1 
Ion. tro iti and material impr ion . ,T. Am. fed. ., 'bicaa 
Waff, , 'i rnalrohr od r Tabak. pfeifi '? Intern. Arch. f. F.thnog., 
4. 
Poli tic-al .'ci n<· . Tf erhert B. 
3 1 
ANTHROPOLOGY. 551 
JOHNSON, JoIIN, Jr. The savagery of boyhood. Pop. Sc. Month., xxx:r, 796- 800. 
JoLY, HENRI. Le crime; etude sociale. Paris. 1888, 392 pp., x, 18mo. 
JONES, JoS:B;PH. Vital capacity of the lungs in health and disease. N. Orleans (1888), 
8 pp., 8vo; also Contribution to teratology. Id., 41 pp., 8vo. 
JouAN, H. Les lcgendes des iles Hawaii (Hes Sandwich) et le peuplement de la Poly-
nesie. .Extr. des Mcm. Soc. nat. des sc. nat. et math. de Cherbourg, 1887, br., 8vo. 
Journal (The) of American Folk-Lore. Boston and New York: Houghton & Co., quar-
terly. Issued b.v the American Folk-Lore Society. Vol r, in 1888. 
Journal of the Anthropological Institute of Great Britain and Ireland. Vol. XVI, nos. 
3, 4 to vol. XVIII, nos 1, 2 in 1887 and 1888, quarterly. London: 'l'ri.i.bner and Co. 
Journal of the Anthropological Society of Bombay. Vol. 1, monthly, published in 
1887. 
Journal of the Asiatic 8ociety of Bengal. Calcutta: G. R. House. Vol. LVII. Part I, 
Philogical ; part II, Nat. History, in 1888. 
Journal of the China Branch ~fthe Royal Asiatic Society. Shanghai: Kelly and Welsh, 
vol. xxur, new series, in 1888. Bi-monthly. 
Journal of the Cincinnati Society of Natural History. Vol. IX, in 1887. By the Society. 
Journal of the Gypsy-Lore Society. Vol. 1, No. 1, in July, 1888, printed by T. and A. 
Constable, Edinburgh. Quarterly. 
Journal of the Manchester Geographical Society. Manchester: Fort.he Soc. , vols. 1-4, 
1885-1888. (Contents of the 4 vols. Vol. IV, 3d page of cover. ) 
Journal of the Military Service Institntion. New York: By the Institution. Vol. TX 
in 1888. Bi-monthly. 
Journal of the Royal Asiatic Society of Great Britain and Ireland. London: Triibner, 
new series, vol. xx in 1888. Quarterly. (At the end of this vol. is an index to the 
Transactions and all the Journals of both series, covering 217 pages.) 
Journal of the Royal Statistical Society. London, 1887. Pub. quarterly. Ed. Stan-
ford. 8vo. 
Journal of the Society of Arts. London: George Bell & Sons. Vol. 36 in 1888. 
Journal of the Transactions of the Victoria Institute, or Philosophical Society of Great 
Britain. London: By the Institute. Vol. XXII in J888. 
JUBAIN\'TLLE, H. cl' ARBO IS DE. Litt6rature cpique de l'Irelande. Rev. de Ling., Par. 
(1888), xxi, 352-360. 
JuLIN, C. La race humaine de Neanderthal ou de Constadt en Belgique, par Julien 
Fraipont et Max Lobest. Bull. scient. dep. du nord, etc. , Par., 2. s., x, 28-45. 
J us, H. Les oasis du sonf du dcparte{Ilent de Constantine (8ahara Oriental). Rev. in 
Rev. cl 'etbnog. , Par., vr, 164- 165. 
--- Stations pr(•historiques cle l'Oned Rir. Rev. cl'ethnog., Paris, vr, 34:l-346. 
KARR, H. W. 8ETON. Rhores an<l Alps of Alaska. London (1887.) : Rampson Low. 
Hev in Nature, xxxn, 220. 
KARUSTO, A. Pregiudizi popolari putignanesi ( Bari). Arch. per l' antrop., Firenze, 
xvu, :nt- 332. 
KEANE, A. H. The Eskimo. [Rev. of Dr. Rink.] Nature, XXXV, 309. 
--- The Necropolis of Ancon, in Peru. A. Asher & Co., 1880-'87, vols. ~ (141 col-
ored plates). 
KEDBEL, 'r. E. The agricultural laborer; a summary of his position. [Rev. in .Tour. 
Roy. ta tis. Soc. London, L, ,43.] 
KEENE, H. G. On the revenues of the Mogbul Empire. J. R. A. S., xrx, 495-499. 
KEIBEL. FRA z. Die rbewobner der Canaren. Ein anthropologischer Versuch. 
Strassb., 18 7, Heitz & Miinchel, 60 pp., 11 tabl., 3 pl., 8vo. 
KELETI, KARL. Die Erniibrungs-Statistik der Be,·olkerung Ungams aufphysiologischer 
Grnndlage bearbeitet. [Rev. in Jour. Roy. 8tatis. Soc. London, L, 742- 743. 
KELLNER & MORT. Food of the .fa.pane. e. German Asiatic Roe. of Japan. (Heft37.) 
Also: Ztsrhr. f. Biol., Mi.incben n . Leipz., n . F., vu, 102- 122. 
552 RECORD OF SCIENCE FOR 1887 AND 1888. 
KELLOG. The ghost theory of the origin of religion. Bibliotheca Sacra, April. 
KERN, H., and Dr. N. ANlJCHI~. Bow and arrow. [Rev. in Intern. Arch. f. Ethnog., 
1888, I, 167-170, 2 ills. 
KINAHAN, G. HENRY. An inscribed rock surface at Mevagh, Rosguile, County Donegal, 
Ireland. J. Anthrop. Inst., Lond. (1888), xnrr, 170- 171. 
--- Barnes' inscribed dalltlns, County Donegal. J. Anthrop. Inst., Loud. (1888), 
XVIII, 171-174, 1 pl. 
·--- Irish folk-lore notes. Folk-Lore .Tour., Loud. (1888J, Yr, pt. iv, 26:)-267. 
KINGSLEY, N. W. Illustrations of the articulation,; of the tongue. In1 ernat. 7,tschr. 
f. 8prachw. III, 225-248. 
KLEIN. 7,ur ~ilteren Geschichte der Stadt Bonn. Cor.-Bl. cl. dent.sch. Gesellsch. f. 
Anthrop., etc., Brnsch wg., 1888, XIX, 84-98. 
KN0LLYS, HENRY. Sketches of life in · Japan. London: Chapman & Hall (1887), 
rn. 
K0BELT, W. Les dolmens de Guyotville, Algerie. Rev. d'ethnog., Paris, vr, 133:-149. 
KONIG, A. , und E. BR0DHUN. Experimentelle Untersucbungen i.iber die psycbophy-
sische Fundamentalformel in Bezug auf den Gesichtssinu. Berlin, Miith. Akad. 
(1888), 15 pp., mit 3 Abbildungen, Svo. 
KoROSI, JOSEF'. Resultate der am l. Juli 1886 rlurchgefohrten Conscription der BeviH-
kerung Budapests. Uebersetzung aus dem Ungarischen. Berl., 1887, Puttkammer 
& Miihlbrecht, 48 pp., 4to. 
Kosmos. Z~itschrift fiir die gesammte Entwicklungslehre. Stuttgart: Dr. B. Vetter. 
KRAHULITZ, J. Prahistorische Graber und Ansiedlunµ;en bei Eggenhurg in Niederiis-
terreich. Mitt. d. anthrop. Gesellsch. in Wien, XYlI, 66. 
--- Urgescbichtliche Funde und FundpHi,tze in Niederosterreich. · Mitth. d. anthrop. 
Gesellsch. in Wien, 18 8, n. F., xm. [Ritzungsb., 85.] 
KRAUSS, A. Di alcuni strumenti musicali della Micronesia e della Melanesia regalati 
al museo nazionale d' antropologia e di ethnologia dal Dott. Otto Finsch. Arch. 
per l' antrop., Firenze, xvn, 41; XVHI, 161-162. 
--- Cesare Lomhroso's Werk in seinem Verhiiltniss znr Uegenwart untl Znkunft der 
gericbtlichen Psycbopatbologie. Friedreichs ]31. f. gerichtl. Med. , Niirnb., 18 8, 
XXXIX, 251-328. 
KRAUS. ·: F. Das Bauopfer bei den Siidslaven. Mittheil. cl. antbrop. Gesellsch., Wien, 
16-23. Also: Sitznngsb., 65. Das Schamauentnm der Jaknten. Ibid., 1Gi5-182. 
--- South Slavic moon-myth . Pop. , ci. Month., N. Y., 1888-'89, xxx ,v, GlG- filR. 
KRrn0L, G. L. Die VolkerstiLmme nnd ihre Zweige. Ediz. G per curadi F. vo11 l lell-
wald . Ba,silea, 1 7. [Rev. in Areh. per l' antrop. (1888), xv111, 282.l 
KRONim, EuGirn. Das kiirperliche Gefiihl. Ein Heitrag zur Entwickelnngsgeschicl1ie 
de Geiste.'. Breslau, 207 J 7. [Hev. in Am . .J. Ps.vchol. , Bait., J, 1 2, l :q 
KP 'JIF.NMIU, TER, F. Die ver. cbiedenen Bestattun~ arten menscblicher Leicbnam 
vom Anfange d r Ge chicbte bi. beute. Viertelsj. chr. f. gerichtl. Med., Berl., n. F., 
4-104. 
Festchr. de. Yereins f. Ercl-
Am. Antiquar., 
G. Pro . . , '. Nat. Museum, Wash. ( 1 ), 
), 2:2-2-J:24, 2 ill. 
in 'cma(ia and Briti h America. 
), .n:xn, :..Ti '277, 1 pl. 
ANTHROPOLOGY. 553 
Kum,~, G. F. Gold ornaments from United States of Colombia. (Am. Antiquar., 
1887. ) 4 pp., with 1 pl. and 3 illustrations, 8vo, IX, 267-270. 
KURELLA, H. Criminelle Anthropologie und positives Strafrecht. Centralbl. f. Ner-
venh., Leipz., XI, 531-575. 
KuuN, Le Comte G. Etude sur l'origine des nationalit6s de la Transylvanie. Rev. 
d'ethnog. , Paris, VI. 223-272. . 
LAR0RDE, M. 1ttnde expfrimentale sur les poisons de fl(\che lles N(.gritos (Sakayes) de 
la presqn 'He malaise et des Wakamlm, (Zanguehar). ]foll. Soc. d'anthrop., Par., 
:1. s., xr (1888) , 194- 196. 
LAco:.vrnE, M. Sur une coutume fhoeraire du midi de la France. Bull. de la Soc. 
d'anthrop. , 3. s., x, 780. 
LAC0UPERrn, TERRIEN. Formosa notes on mss .. , races, and languages, including notes 
on nine Formosan mss. , by E. Colborne Baber. J. Roy. Asiat. Soc., Loud., XIX, 
418 (1887). 
--- Les lan_gues de la Chine avant les Chinois. Le Mus6on, Louvain, VI, 100-112; 
143-155; 464-491. 
--- "Miryeks, or Stone men of Corea." J. Roy. Asiat.Soc., n. s., XIX, 1887, 553. 
LADD, GEO. T. Physiological Psycholo_gy. London (1887): Longmans, Green & Co., 
1887. [Rev. in Nature, xxxvr, 290; Am. J. Psychol., Balto., I, 159-164.] 
LAFARGUE, P. La circoncision, sa signification sociale et religieuse. Bull. Soc. d'an-
throp. de Par., 3. s., x, 420-436. 
LAFAYE, GEORGES . . Les deconvertes en Grece au point de vue de l'Histoire des re-
ligions. Rev:. de l' Hist. des l{elig., xvr, 189-202. 
LAGNEAU, M. G. Plauche et prospectus des premiers ages du metal clans le sud-est de 
l'Espagne. Bull. de la Soc. d'anthrop., Par., 3. s., x, 419. 
--- Et,ude d6mographiquede la d_iminutiou ou de l'accroissementdes familles. Bull. 
Acad. de med., Paris, 1888, 2. s., rxx, 498-514. 
LAKE, R. Double supernumerary auricle. Illnst. M News, London, 1888, I, 3·22. 
LAL0Y, Ltl:oN. Bulletin de la Soci6t6 d'anthropologie de Vienne. ( Mittheilungen der 
anthropologischcn Gesellschaft ia Wien; tomes xvu (1887) et xvm (1888, ier fasci-
cnle). Rev. io Rev. d'authrop., Par. (1888), 3. s., rrr, 741-744. 
--- and Mo&rz B1::N tl:orKT. Craniometrie et cephalometrie. (Kraniometrie und 
Kephalometrie; Vorlesnngen gehalten ::i.n der Wiener allgemeinen Poliklinik. 
Wien und Leipzig, 1888.) Rev. d'anthrop., Par. (1 88), :-t s., ur, 621- 623. 
--- Indiens de l'Am~rique Centrale. Bull. Soc. d'anthrop., Par., :1. s.; XI (1888), 
224-:~25. 
--- and J f. ScrrAAFl?JTAUSEN. La physiognomi4ue. (Archiv f. Anthrop., xnr, 
No. 1.) H,ev. cl'anthrop., Par. (1888), :t s., m, 495- 496. 
--- Jfovne d'ethnnlogie <le Berlin. (Ztschr. fiir Et.hnol., annce 1887, No. n; annee 
1888, Nos. i et ii. Rev. cl'anthrop., Par. (1888), :~. s., rrr, 617-621. 
LA:\rPRl~1/-, J. J. Horned men in Africa. Further particulars of their existence. Brit. 
M. J., Lond., rr, 1273. 
La Nature. (¾enoa. Eel. by Prof. A. Isset. 
LANr>0rn, H., und B. V0Rl\IANN. WestfiiJi che Todteob~i,nmeund Baumsargmenschen. 
Arch. f. Aothrop., Brnschwg., xYrr, a39-3G2. 
LAND~BERCmR. Das Wachsthum im Alter der .'chnlpflicht. Arch. f. Anthrop., Brn-
schwg., xnr, 229-264. 
LANE. W. ARBUTHNOT. Can the existence of a tendency to change in the form of the 
skeleton of the parent result in the actuality of that change in the offspring'? J. 
Anat. and Phy.iol., xxrr, 213. 
LANGDON, P. \V. Monnd crania from St. Francis County, Arkansas. Am. Antiquar., 
Mendon. Ill. (1 8), x, '.377- 37 . 
LANntCA \ ' EL, B. Pferde nnd Natnrviilker. Internat. Ztschr. f. Ethnog., I , 49- 60. 
554 RECORD OF SCIENCE FOR 1~87 AND 1888. 
LANN0IS, M. De l'oreille au point de vue antbropologique et medico-legal. Arch. de 
l'anthrop. crim., Par., II, 336; 389. 
LANSDELL, HENRY. Through Central Asia. London: Sampson Low, 1887. (Rev. 
in Nature, xxxvn, 221.) 
LAPOUGE, G. de. De l'inegalite parmi les hommes. Rev. d'anthrop., Par. (1888) 3. s., 
III, 9-38. 
--- La depopulation de la France. Rev. d'anthrop., 3. s., III, 69-80. 
--- L'anthropologie et la science politique. Rev. d'anthrop., Paris, II, 136-157, 
1887. 
Les selection sor.ia.1es. Rev. d'antbrop., 3. s., III, 519-550. 
--- L'Heredite dans la science politique. Rev. d'anthrop., 3. s., III, 169-191. 
--- Metbodes de reproduction. Paris, Didot, 1888. [Rev. in Rev. d'anthrop., rv, 
1889, Par., 86.J 
LAURENT, E. Les degfoeres dans les prisons. Arch. de l'anthrop. crim., Paris, 1888, 
III, 564-588. 
LAWRENCE, EDWARD A. Among the villages of South India. Andover Rev., 1888, 
284-293. 
LA RoCHEFOUCAULD, P.A. DE. Palenque, et la civilization Maya. Paris (18R8): 
Ernest Leroux, 1 vol., pp. 192, illustr. [Rev. in Am. Antiquar., Mendon, Ill. 
(1888), x, 393.J 
LAYARD, GRANVILLE. Through the West Indies. London. Sampson Low, 1887. (Rev. 
in Nature, XXXVII, 199.) 
LE BoN, GUSTAVE. Les premi<?ires civilisations. Paris, 1888, 824 pp. 4to. 
LE CLERC, MAX. Les peup1ades cle Madagascar. Hev. d'ethnog., VI. 1. 
--- Les pygmees a Madagascar. Rev. d'ethnog., Paris, vr, 323-335. 
--- Notes sur Madagascar. Rev. in Rev. d 'ethnog., Paris, vr, 463-469. 
LEDGARD, W. E. Remarkable case of longevity. [102.] Lancet, Lond., n, 947. 
LED0UBLE. Les anomalies des muscles. Mem. Soc. d'antbrop., Paris, 2. s., LII, 369-
375. [Rev. d'anthrop., 3. s., II, 551-558; rn, 429-453. 
LEFEBURE, E. L'reuf dans la religion 6gyptienne. Rev. de l' Hist. Relig., Paris, 
xvr, 16-25. 
--- Un des proccdcs du demiurge t'·gyptien. Ann. du mus<-e Gnimet, x, 553-558, 
1 87. 
LEGGE, F. Sul si_gnificato morfologico dell' osso prebasioccipitale e sulla presenza dell' 
os jugal'e nel cranio umano. Bull. d. r. Accad. d. med. di Roma, xrrr, 90-110. 
LELAND, CrIAs. Practical edncation. London: Whittaker & Co. ( Paternostcl' 
Hquare). 
LE;\fTRE, M. CH. Les tours Kiams cle la province Ile Binh-Diuh. Rev. 1l'P-thnog .. Paris, 
\'[, 21:;-22:..; 3 :3-391. 
LE:\10£NE M. Dernier tempc:; de l'[ige du bronze. MaMriaux, 3. s., IY, 367. 
Le Mn fon R vue internationale. Jhu<les de Ling;ui tique, d' Histoire et cl Phil so ophie. 
(, oci<-t,· de.c:;, cienc s tLettres. ,'oci(,t(· Orienta1e. Quarterly. Louvain. Vol. YI. 
Lrm.·, ,_r rc·no..,A.'. Anal s <lel mns o Mirhoacan. Redactor: Morelia, Mexico, 1 7-' . 
[Re,·. in ,\m. ntiquar., ,1:endon, Ill. (1 ), x, :193.] 
--- .\punt para ln hi toria <l lam clic·ina en Michoacan. 2. ed. Morelia. vo. 
LE PLO ;crno.· l'ot,:T ·. ·. The Egypti.an, phinx. Am. Antiquar., Mendon, Ill. (1 
•r 3.- - : 113. 
, parti, t · 1 Je_c:; Ah_y. sins. Bull. .'oc. d anthrop. Paris, 
ANTHROPOLOGY. 555 
LETOULtN"EAH, CII. Les meusurai-ions du eon en Bretagne et en Kaby1ie. Bull. 
Soc. d 'anthrop. Paris, 1888, 3. s., XI, 458-461. 
--- Sur l'anthropophagie en Ameriqne. Bull. Soc. d'anthrop., 3. s., x, 77i-780. 
--- Survivances de la propriete communautaire dans le lVIorbihan. Bull Soc. 
d'anthrop., Par., 1888, 475-477. 
LEUTMANN, H. Graphic pictures of native life in distant lands. Trans. by G. Philip, 
London, 1888, 5 pp., 12 pl., 8vo. 
LEVI, LEONE. On the progress of c:nnmerce and industry during the last fifty years. 
J. Roy. Statis. Soc., London, L. 659-668. 
LEWIS, A. L. 'rhe "Long:;tone" at Mottistone, Isle of Wight. .J. Anthrop. Inst., 
Lond. ( 1888), XVIII, 192. 
LEWIS, H. C. [Pt aL]. Account of some so-called "spirit_ualistic" seances. Proc. Soc. 
Psych. Research, Lond., I\', 338-380. 
LEWIS, T. H. Effigy mounds in Iowa. Snake and snake-like mounds in Minnesota. 
[Rev. in Rev. d'ethnog., Paris, VI, 246.J 
--- Inci,:ed boulders in the Urper Minnesota Valley. Am. Naturalist, XXI, 639-642. 
--- The "Old Fort" earthworks of Greenup County, Kentucky. Am . .J. Arch::eol., 
Baltimore, 1887, 1-8, m. 
--- Quartz-workers of Little Falls, Minn. Am. Antiquar., Chicago, IX, 105-107. 
LIEBLETN, .T. Les quatre races dans le ciel inferienr des Egyptiens. Ann. du Musee 
Guimet, Parhi, x, 547-550. 
LILLY, Vv. S. Materfa,lism and morality. Pop. Sc. Month., xxx1 474-493, 1887. 
LlLLIEH<>oK, C. B. Om Tonga-<iarnn,. Ymer, 1888, Stockholm, XVIII, 87-93. 
LIPPERT, .I. Kulturge3chichte der Menschheit in ihrem organischen Aufbau. Stutt-
gart (1887), Schlauss, 2 vols., 8vo. 
LISSAUER, A. Die prahistorischen Denkmi:i,ler der Provinz Westpreussen und der an-
grenzenden Gebiete. Herausgegeben von der Naturforschenden Gesellscbaft zu 
Danzig. Leipzi~ (1887), 110 pp., ch., 5 pl., 4to. 
Lrrrroow, R. A. D. From generation; a prelude to the study of heredity. Prov. Med . 
.J., Leicester, vr, 116, 157; nr, 13, 61, 100, 156. 214, 253, 306, 342, 445, 493. 
LITTLE, A . .J. Through the Yang-tse Gorges. London (1888), Sampson Low. 
Looou, E. Relazione fra lunghezza della mano e svilnppo fetale. Boll. d. sez. d. 
cult. cl. sc. med. Accac1. d. fisiocrit. di Siena, v, 19-2::3. 
Lo Es 'HCKE, G. Relief aus Messene. .J ahrb. d. k. deutsch. archaol. Inst., Berlin, Irr, 
189-193, 1 pl. 
LoERCrrn, PF:CTINl'l:T,. Maske mitFederkleid. [Rev. in Intern. Arch. f. Ethnog., 1888, 
r, 197.] 
L0RWENBtmG, B. Physiological researches on nasal vowels. Tr. Internat. Mecl. Cong., 
1x, Wasbingtou, 18H7, ur, 70-8n. 
LOMBARD, W. P. The variations of the normal knee-jerk and their relation to the ac-
tivity of the central nervons system, Am. J. Psychol., Baltimore, I, 5-71. 
Lo:\rnRoso, c,~sA nr,~. Die Verbrecher in anthropologischer, ~trztlicher uml j uristischer 
Beziehnng. In dentc:;cher Rearheitung von Dr. M. 0. Fraenckel. Mit Vorwort von 
Dr. jnr. von Kirchenheim. lfambnrg, 1887, J. F. Richter, 594 pp., 8vo. 
--- L'art chez les d(.linquentR. Arch. d. psichiat., sc. pen. e antrop. crim., 1888, 
IX. 
--- :N"uovo carattere speciale degli epilettici e analogia coi criminali. Arch. di psi-
cbiat., etc., Torino, VIII, 520, 1 pl. 
--- Photographies compo ites de criminels. Rev. scient., Paris, XLI; 731. 
L0N'G0, Dr. La m<-dicine arabeen Algerie. Rev. del'Afriquc Fr., 15mars, 1888, 116-
119. 
LORA or~, A. Forte~nelse over Bergens Museums Tilvrext af Oldsager ::eldre Reforma-
tion n. Kristiania, 18 7. [Rev. in Internat. Arch. f. Ethnog., r, 2!) ::n. J 
LoRET, V. La tomh cl'nn au ·i n 1~g_ypLien. Aun. du Mu~~e Guirnet, Paris, x, 519-543. 
556 
LOREY, C. 
jahren. 
RECORD OF SCIENCE FOR 1887 AND 1888. 
Ueber GewichL und Massnormal entwickeUer Kinder in den ersten Lebens-
(Vorschlag zu Sammelbeobachtungen.) Jahrb. f. Kinderh., Leipz., n. 
F., XXVII, 339, 1 tab. 
LOYF-, P. Contribution a l'etude du nooud vital chez l'homme. Compt. rend. oc. de 
biol., Paris, 8. s., v, 581-585. 
LUBBOCK, Sir JOHN. L'homme prehistorique. Paris, 1888, 3e (.d., 228 pp., vo. 
--- On the senses, instincts and intelligence· of animals. London: Kegan Paul & 
Co. 
--- Problematical organs of sense. Pop. Sc. Month., N. Y., xxxrx, 101 - 107. 
--- Une conference sur Jes sauvages. Rev. in Rev. d 'ant,hrop., Paris, 3. s., n, :rn9-
372. 
LUYS. Nouvel1e methode de cephalometrie. Bull. Soc. d'anthrop., Par., 3. s., x, 
48-54. 
LYON, D. G. The Pantheon of Assurbanipal. Proc. Am. Orient. Soc., 1888, 94 -95. 
MCANALLY, D. R. About the wedding-ring. Pop. Sc. Month., XXXII, 71- 76, 1887. 
MA •CAULEY, CLAY. The Seminole Indians of Florida. Rep. Bur. Et.11001., 18>;3-'84. 
pp. 469-531, 1 pl. , 18 figs. 
McCHARLES, A. 
MCCOSH, J A:\'lES. 
273 pp., 8vo. 
The mound-builders of Manitoba. Am. J. Archrcol., IH, 70.:....74. 
PsycholoO"y. The motive powers. New York: C. Scribner's Son. , 
MAcDo ALD, D. The Oceanic la1,guages Semitic. 'l'r. and Proc. Roy. Soc., Victoria 
Melbourne, 1887, xxrv, 1- 41. 
MACDO\\"ALL, A. B. Facts about Ireland. "Nature," 1888, p. 474, vol. 37. 
McFARLAND, R. W. Ancient work near Oxford, Ohio. Ohio ArchR•ol. Hist. Quart., 
r, 265-271. 
M ·GEE, W. J. Palmolithic man in America; his · antiquity and environment. Pop. 
Sc. Month. , N. Y., xxxrx, 20<{6. 
--- Three formations or the Middle Atlantic Slope. Am .. J. Sc., New HaYen, 
1 , XXXV, 120-466, 2 pl. 
--- Paleolithic man in America. Pop. Sc. Month. , Nov., 1 8 , 20- :{6. 
McGOWAN, D. J , Chinese guilds, or chambers of commerce, and trades unions. J. 
China Br. R. A.,'., XXI, n. s., 133- 192. 
:Mc:Krm, E. ,'. Consin marriages unobjectionable. South . Cal. Pract., Los Angele, 
Tlf, 417-420. 
MA< 'KEN1/.rn, "JoJTN. Au. tral Africa. Lonclon, 1887, Samp. on Low, 2 \'Ol.. [Rev. in 
.N'atnr . xxxn1, .5.] 
i\kL1,:A,T, J. l. Ahoriginal hi,.;tory of Butler County. Ohio Arch:col. Jfi,,t. Quart., 
1, G4. 
Maoazine of ~ merican Hi. tory. Ed., Mrs. M . .T. Lamb, .r. Y. :Wth vol ume 1 7-
MACL AX, Docteur. Tr i cai de conformation vicieu e <les organes g(.n itaux: atrophie 
ticulaire; cryptorchidi , pseuclo-herrnaphroclisme male. Bull. de la ,'oc. d'a.11-
- 10:t 
·ir n,olntion c(.r ~hrales. Bull. cl. l., oc. d'anthrop., 
grandes cellules pyramidalei dan: la r(.gion motric 
, 3 0- 3 u. 
, p. 327. 
J>, ri. , LeC'roisnier, 1 H v.cl an-
. ing . . Bull .. or. cl , nthrop .. Par. , 
· , 1? - i 11 • Mi'·lll ., '"'· rl'anthr p , 1'ari , 2 ... , 111, 41i11: ;;.i . 
ANTHROPOLOGY. 5.57 
MANO UVRIER, L., et G. HERVE. Le prognathisme et sa mesure. Materiaux, 1887, 
487-492. 
--- Les caracteres d11 crfrne et du cerveau. Sur !'interpretation de la quantite dans 
l'encephale et dans le cerveau en particulier. Mem. Soc. d'anthrop., Paris, 2. s., 
III, 137-328. 
--- Sur la capacite du crane chez les assassins comparee ft celle d'hommes quel-
conques et d 1hommes distingues. Actes Cong. internat. d'anthrop. crim:, Rome, I, 
115; 147. 
--- Sur la taille des Parisiens. Bull. Soc. d'anthrop., Par., 3. s., XI (1888), 156-
178. 
MANTEGAZZA, P. Gli atavismi psichici. Arch. per l' antrop., Firenze, 1888, XVIII, 
69-82. 
--- Inchiesta sulle superstizioni in Italia. Arch. per l' antrop., XVII, 53, 
MANTEGAZZA, p AOLA, und MOR[Z BENEDIKT. Kraniometrie und Kephalometrie, 
etc. Wien und Leipzig (1888), 1 vol., 172 pp., 36 ngs. [Rev. in Arch. per l' antrop., 
Firenze (1888), xvirr, 277-278.] 
MARCANO, M. Station prccolombienne des vallees d' Aragua (Republique du Ven6-
zueia). Bull. Soc. d'anthrop., Par., 3. s., XI (1888), 225-234. 
MARCHAND. Sch~idel mit iiberzabligem Schneidezabn. Anat. Anz.~ Jena, III, 726-728. 
MARGRY, P. Memoires et documents pour servir a l'histoire des origines franyaises 
des pays Outre-Mer. Paris: Maisonneuve. Vol. v, 697 pp., 8vo. 1887-8, 8vo. 
MARICOURT, RENE DE. Un mode de trafic. Bull. d. 1. Soc. d'anthrop., Paris, 3. s., 
x, 262. 
MARINO, F. Contributo allo studio della tossetta occipitale e della cresta frontale nel 
cranio urn.ano (normali, pazzi, delinquenti e razze inferiori). Arch. per l' antrop., 
Firenze; XVII, 243-255. 
--- Sulle ossa interparietali e preinterparietali nel cranio umano. Arch. per l' an-
trop., Firenze, 1888, xvm, 101-120, 2 pp. 
MARIQUE. Le ]arynx, organe de Ja phonation dans ses rapports avec les centres cere-
braux du langage et de !'ideation. Bull. Soc. d'antbrop., Bruxelles, v, 226-248. 
MARQU.ER. Les etablissements franyais en Oceanie. Bull. Soc. Bretonne de Geog., 
20-62, 1887. [Rev.in Rev.d'ethnog., Par., VI, 489-490.] 
MARRO, A. I caratteri dei delinquenti. Roma: Bocca, 487 pp., 22 tab. 
MARSHALL, J. ,J. DEZ. Judicial executions. Brit. Med . .T., Loud., n, 779-782. 
MARTIN, C. T. Witchcraft in the sixteenth century. Archi:eol. Rev., London, 1888, 
II, 280-283. 
MARX, M. Note sur les tombeaux. de Ter-duc et de Minh-maug. Rev. d'ethnog., 
Paris, v r, 428-432. 
MASON, D. Notes from the North Highlands. Archaeol. Rev., London, II, 45-50. 
MASON, 0. T. I<·Lhode de classification dans les musees d'ethnograpbie. Rev. d'eth-
nog., Par., v r, 23!.l-242. 
--- The occurrence of similar inventions in areas widely apart. Science, vol. IX, 
June 3, p. 534. 
MAS PERO, G. L'arch6ologie egyptienne. Paris (1887), 318 pp., ill., 12mo. 
--- Egyptiau souls and their works. New Princeton Rev. , 1888, 23-36. 
--- Lerituel du sacrifice fun6raire. Rev. de l' Hist. d. Religions, XVI, 159-188. Also 
review of Naville's Book of the Dead, irl., 265-315. 
--- Rapport,\ l' Institut eg_yptien sur les fonilles et travaux execut(·s en Egypte pen-
dant l'hiver de 1885-1886. Extr. du Bull. d. l'Institut cgyptien. Le Caire: Bar-
bier, l 87, br. in-8. 
MA, A, AKIRA ToMrr. Le shintoisme, sa rnythologie, sa morale. Ann. du musee 
Guimet, x, 309-320, pl. XVI, 1 7. 
Materianx pour l'histoire primitive et naturelle de l'homme. Paris: Ch. Reinwald, 
Vol. XXI, 3. s., I\', in 1887. Monthly. 
MATHER, FREDERIC G, Celebrated clocki:1. Pop. Sc. Month., XXX, 640-651, 1887. 
558 RECORD Ol!' SCIENCE FOR 1887 AND 1888. 
MATTHEW ·, W. An a,pparatus for determining the angle of torsion of the humerus. 
J. Anat. and Physiol., Lond., xx1, 536-538. 
--- Further contribution to the study of consumption among the Indians. Trans. 
Am. Climatological Ass., Phila., 1888, 1-20. 
-- The Mountaiu Chant. Rep. Bur. Ethnol., 1883-'84, 379-467, 9 pl., 10 figs. 
--- The prayer of a Navajo shaman. Am. Anthropologist., April, 1888. Vol. I. 
--- Two Mandan chiefs. Am. A.ntiquar., Mendon, Ill., 1888, x, 269-272, :! ills. 
MATTISON, J. B. The ethics of the opium habitnes. Brooklyn Merl. J., n, 125-130. 
MAUGH, ', G. M. B. 'l'he Hottentot Venus. St. Louis Cour. Med., XVII, 117-122. 
MAuNorn, CH. Les travaux de la Societe de Geographie et sur Jes progres des sciences 
geographiques pendant l'annee 1886. Bull. Soc. G6og., Paris, 7. s., VIII, 5-117. 
MAUREL, E. Anthropologie et ethnographie du Cambodge. Mem. Soc. d'anthrop., 
Paris, 2. s., III, 442-468. 
--- De la c,yrtographie, st6thom6trie et stethographie. Bull. gen. de therap., etc., 
Par., CXIII, 399; 451. Also: Bull. Soc. d'anthrop. de Par., 3. s., x, 34:i-368. 
--- Etude sur la longneur compar6e des deux premiers orteils dans les races mongoles. 
Bull. Soc. d'anthrop. de Paris, 1888, 3. s. , 437-447. 
MAURICE, FER -AND. La r6forme agraire et la misere en France. [Rev. in J. Roy. 
Statis. Soc., London, L, 744.J 
MAZZUCCHI, Pro. Note di viaggio di S. Sommer. Arch. per l' antrop., Firenze (1888), 
XVIII, 215-276. 
Melanges asiatiques tires du Bulletin de l' Acad6mie imperiale des sciences de St.-Peters-
bourg. Eggers & Co., tome rx; 1887. 
Mfa,usINE. Revue de mythologie, littrrature populaire, traditions et usages. .Fond ·e 
par If. Gaidoz et E. Rolland, 1 77-1887. Dirigee par Henri Gaidoz. l\Ionthly. 
12 pp., 4to, Paris, Le Chevalier. 
MAzzuccm, P. Leggen<le, pregiudizi e superstizioni del volgo nell' alto Polesiue. 
A.rch. per l' antrop., Piren;i;e, xvu, 333-344. 
MEISNER, Dr. Die Korpergrosse der Wehrpfl.ichtigen im Gebiete der Unterleibe, 
insbe ondere iu Holstein. Arch. f. Anthrop., Brnschwg. (1888), xvm, 101-133, 1 
tal>le. 
Memoirs of the Boston ociety of Natural History. Boston: Samuel H. Scudder, 
vol·. I-III. 
MENANT, J. Porgeries of Babylonian and Al:lsyriau Autir1nitics. Am. J. Arcbwol., 
III, 14-31, pl., 11 fig . 
::\lKNARD DE SAINT-:MA.UIUCE, B. Les poteries des i;cpulturcs iudiennes du Chiriqui. 
Paris, 1 , 1G pp., 4to. 
111!:n<:rnR, CIIARLl!: . Coma. Brain, Jan., 1887. [Rev. in Am. J. of Psychology 
1 5-1 7. 
fERcrnn, E. Les l\fozabiteH. Rev. d. l'Afrique franvaise, 253-25 , 1887. 
ME IKOi\1;\IER, H. Beitrag zum geistigen Leben der Bewohuer der Pfahlbaut n. 
Int •rnat. rch. f. Etbnog., Leiden, 1 88, 1, 227-229. 
!ETZLER, 'u 'TAV KAHL. 'tatistiscbe Untersuchungen iiber den Einiluss der e-
treid pr i e auf di Brotprei e und dieser auf die Lohnc. [Rev. in Jour. Pop. 
,'tatis. c., London r., 732-734. 
f i;;vmt, A. B. Abbau lluntr 11 und Berichte desk. zoologischen und ~tnthropologi ch-
huo.,raphi ch 11 1u um r.u Dre Jeu. 23;- pp., 4to. 
M1-,v1rn. E. II. Ind 1r rman 111 •th·. Achille . B rlio: Diinuuler, xvii+710 pp. o. 
~h:Y~rnn · DE TlrnY, . '. Tribu aborig'•ne du centr de l 'be . Le Topantu-
nua 11. R v. de ' ,o ,., ~rt., F b.-1Iar . 
• IEYXJ-:RT, T. Di<' anthropolog, ch, B d utnug der fontal n ebirn ntwi ·kluug 
1u h l 11t1·r. 11c:h1111~,·11 iih •r d n \ in<1111w typ11H 1l1·f! l!i11terh:t11ptl:tp JWll'- <l<'t 
::i11or1•tliil't 1 1111d patl11,lo ,j 1·li1• \ it•'ll ll }f l'(''itlllatt: (],, .. llll'lliH'ltli1·lit·1t llirnlap wn, 
\ ' j II I '"i ) , l l'I'· 
ANTHROPOLOGY. 559 
--- Mecbauik der Phy1:,iognornik. Wien. wed. Presse, xxv111, 1:2Ll3; 1;~25; Um7; 
1:365; 1400; 1438; 1471. .:llso, transl.: Rev. scieut., Par., XL, fl45; 55-L 
:Mms, JOt;EF. A\Jbilduogen von sechs Schiideln rnit orkliireudem 'l'ext. Mi.iochen, 
1888, 7 pp., ti photos, 8vo. 
--- Bescilrei\Juug nnd Anwenduug eiues neueu kraniometrischen Iustruweutos. 
Miiuchen, 18d8, 30 pp., 2 pl. 
--- .Bin uener Schil,deltrager und SchiLdP-lmes1:>er. Anat. Am~., Jena, 111, 728-739. 
-- Methode, die Schil,del-uud Gesichts-Iudices bildlich darzustellen. Verhandl. 
d. Berl. Gesellsch. f. Antbrop., Berl., 302-304. 
--- Zusatze zu den Erklarungen der einliegendeu linearen Darstellung von Schadel-
und Gesichts-Indices. Mtinchen, 1838, 1 p., 1 pl. 
MILLS, T. WESLEY. Comparative psychology; its objects and problems. Pop. Sc. 
Month., N. Y., 1887, XXX, 651-660. 
Mind. Quarterly Review of Psychology and Philosophy. 
MINGA.ZZINI, G. Osservazioni anatomiche sopra cervetti e cra.ni di delinquenti com-
municate al Congres. o medico di Pavia. Arch. di psichiat., etc., Torino, vur, 
521-523; also, R!v. sper. di freniat. Reggio-Emilia, x iv, 1-48, 1 pl. 
MIRET V. Essai sur fa sociologie, apropos de la protestation des employes des postes, 
des telegra.phes et des chemins de fer. Paris, 1888, lG pp., 8vo. 
MIREUR, H. Le mouvement compare de la population a Mar1:>eille, en France et dans 
les ctats de l'Europe. Paris, 1888, 396 pp., 8vo. 
Mittheilnngen der anthropologischen Gesellschaft in Wien. XVII. Band; n'. s., VII, 
Band, Wien : Holder. 
Mittheilungen der prahistorischen Commission der kais. Akademie der Wissenschaf-
ten, 1887, Nr. 1, Wien (1888), 40 pp., rn. Ill. Chart. 
Mittheilnngen des antluopologischeu Vereius in 8cl.ileswig-Holstein. Heft I: Aus-
grabuugen bei Imwonstedt, 1~79-82. Kiel (H:k38), :3~ pp., w. 1 Tafel u. 3 Figuren, 
8vo. 
MoNCELON, L. Un peuple qui s'eteint. L'Holllme, Par., 1v, 97-104. 
MoNDIERE, M. Rapport sur le concours dn prixGodard. Bull. de la Soc. d'anthrop., 
Paris, 3. s. x, 725-730. 
MoNTALTI, A. Cranio di uu ladro. Spe1'.imental, Firenze, LIX, 392-397. 
MONTE. The development of Fencing. Antiquary, xv. 5f>-61. 
MONTELlUS, OSCAR. Brousaldern i Egypten. Ymer, 1888, Stockholm, XVIII, 3-49, 
63 figs. 
MONTELrus,· OSCAR. Das Alter der Runenschrift iw Nonlen. Arch. f. Anthrop., 
Brnschwg. (ltl8 ), xvm, 151-170, 26 fig1:,. 
--- Tile civilization of Sweden iu heathen times. Trans. by F. H. Woods. Lon-
1lon and New York, MacMillan & Co., 214 pp. 
--- Ueber die Einwauderung uuserer Vorfahren in don Norden. Arcll. f. Anthrop., 
llrnschwg., xvu, 151-160. 
M:o::nYEL, E. MA.RANDON DE. De la degustation des vins en Bourgogne. An. mod. 
psychol., 1887. [Rev. in J. Psycho!., 1, 195.] 
--- Du diagnostic medico-legal de la Pyromanie par l'examen indirect. Arch. de 
ueurologie, 18 7. [Rev. in Am. J. of Psychology, I, 191. J 
Mouumenti inediti del institnto. Published by tlle German government in Italian at 
Rome. Dc1t.iug about50 year:; ago, still continued. Professors Hulbeg nuu Han8ou. 
MOONEY, JAMES. Myth of the Cherokees. J. Am. Folk-Lore (1888) 1, 97-10>;. 
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, 'oc.:. ,lo mrd. prnt. <ln Paris, I , 7G7-7(iG. 
--- ,'1:p11lt11rns d1• (J,ulag111•. B1111 , Roe, cl'a11Lhrop. cle P;Lr., ] RH,, :Ls., XI, tll1 - t115. 
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CHRONOLOGY OF THE HUMAN PERIOD/,!< 
By J. WOODBRIDGE DAVIS. 
T:µe earliest exact date we bave is that of the victory of Correbus, 
the runner, at tbe Olympian festival, July 21, B. C. 776. Beyond this, 
uncertainty grows from years into decades and from decades into cen-
turies until, in the earliest existing traditions, it becomes supreme; 
and yet man's history is uot half told. 
Of the vast preceding ages from which no word has come, the chro-
nology is necessarily based upon traces of the events themselves. So 
the best results we can expect from an exploration of this dark region 
of time are a meager knowledge of events, a fairly accurate knowledge 
of successions, and a very inaccurate kuowledge of durations. 
There is however an artificial difficulty in the way of the student 
of arch::eology, namely, the several scales used in the division of pre-
historic time. A like difficulty pertaining to the era of written records 
bas been overcome by means of formulre for tpe translation of-dates 
from one scale to another. But no systematic atte~upt seems to have 
been made to correlate the various scales applied to the measurement 
of the older Quaternary. 
For iustance, tbe antiquity of a certain "find" is rated by reference 
to the geological event then taking place; of another, according to a 
scale indicated by the successive disappearances of wild animals from 
a particular district. Other scales are based upon the progress in 
human arts and customs, tbe successive domestication of animals, etc. 
Each author relies especially npon one or two of these modes of reckon-
ing with occasional references tq some of the others. Except to experts, 
this is confusing. 
Un this account the cha,rt appended was prepared for private nse. 
Here it is attempted to exhibit the principal scales in their chrono1ogi-
cal inter-relations. This wa accomplished by collecting and arranging 
all the cro s-references occurring- in many of the best works, chiefly 
tho e of Worsaae, l\1orlot, Gastaldi, Lartet and Christie, Lubbock, 
Lyell and Dawkin . 
------------
( "l!,rom the School of Mines Quarterly, No. 4, vol. x.) 
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The chart explains itself. All the items occurring together in one 
colm:nn between two horizontal lines, represent the characteristics of 
the period embraced by those lines. It has been found useful for de-
termining tile relation in time of events originally referred to different 
scales, and it also serves to divide the human period into smaller parts _ 
than can any single scale. 
The chart relates to Europe only, the most thoroughly investigated 
of the continents. Even so, its divisions are not contemporaneous for 
all that land. The dawn of written history in Britain breaks eight or 
nine centuries after that of Greece. The polished stone and the bronze 
ages must have rolled over Europe in slowly moving waves. The ad-
vancement of the other arts and the domestication of animals similarly 
spread from men to men., retarded by mountain chains and salty chan-
nels. But if tbe~e scales were applied to America, the later stone age 
alone must be shifted downward at least five thousand years. 
• 
WERE THE OSAGES MOUND BUILDERS! 
By Dr. J. F. SNYDER, Virginia, Cass County, Illinois. 
A reported instance of mound building by the Osage Indians, near 
the close of the last century, has been cited by numerous writers on 
American ethnology in proof of the otherwise well-authenticated fact 
that the custom of erecting mounds over their distinguished dead was 
practiced by some of our Indian tribes down to comparatively recent 
times. The instance referred to was related by Dr. Beck, in his "Gaz-
etteer of Missouri and Illinois." When writing of the Osage River he 
says: ''Ancient works exist on this river as elsewhere. The remains 
of mounds and fortifications are almost everywhere to be seeu. One 
of the largest mounds in this country has been thrown up on this stream, 
within the last thirty or forty years, by the Osages, near the great Osage 
village, in honor of one of their deceased chiefs. This fact proves con-
clusively the original object of these mounds, and refutes the theory 
that they must necessariJy have been erected by a race of men more 
civilize<l. than the present tribes of ludians." * 
This was written in 1822. In the fall of 1834, M.r. Featherstonhaugh, 
the noted English geologist, when in the vicinity of St. Louis, Missouri, 
heard a similar statement in regard to the erection of a large mound, by 
the Osages, in the same locality, which he relates as follows: "We 
therefore walked into the country a mile and a half, to a Major Sibley's, 
to whom I had a letter. - - - He had resided many years amongst 
the western Indians as agent of the United States, and had been one 
of the commissioners appointed to lay out the Traders' Road to Santa 
Fe, in New Mexico. We soon got into conversation about the lofty 
mounds I bad seen, when he stated that an ancient chief of the Osage 
Indians (corrupted by the French from Wbashash) informed him, whilst 
be was a resident amongst them, that a large conical mound (which be, 
Major Sibley, was in the habit of seeing every day whilst he resiued 
amongst them) was constructed when he was a boy. That a chief of 
his nation, who was a distinguished warrior, and greatly beloved by the 
Indians, and who was called Jean Defoe by the French, unexpectedly 
*A azett er of the States of Illinois and Missouri. By Lewis C. Beck. Albany 
N. Y., 1 i3, p. 308. 
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died whilst all the men of his tribe were hunting in a distant country. 
His friends buried him in the usual manner, with his weapons, his 
earthen pot, and the usual accompaniments, and raised a small mound 
over his remains. When the nation returned from the h~nt this mound 
was enlarged at intervals, every man assisting to carry materials, and 
thus the accumulation of earth went on for a long period until it reachecl 
its present height, when they dressed it off at the top to a conical form. 
The old chief further said that he had been informed and believed that 
all the mounds had a similar origin .. "* 
It i~ altogether probable that these two accounts relate to the same 
mound, and that Dr. Beck's source of information regarding it is the 
same as Mr. Featherstonhaugh's. The "ancient chief" may have pur-
posely imposed upon Major Sibley's credulity in this matter : at any 
rate his reliability as a historian of his people is somewhat shaken by 
his further statement that "the tradition had been steadily transmitted 
down from their ancestors; that the Whashash (Osages) had originally 
emigrated from the east in great numbers, the population being too 
dense for their hunting-grounds. He described the forks of the Alle-
gheny and Monongahela Rivers, and the Falls of the Ohio, where they 
had dwelt some time, and where large bands had separated from them, 
and distributecl themselves in the surrounding country, etc." t Tlle 
Osages, it is well known, are a branch of the Dakotas, an<l. migrated 
to Missouri from the north, or north west; and perhaps the only mem-
bers of that tribf?". who have at any time visited the head waters of the 
Ohio were the few who joined the force that defeate<l General Braddock 
in 1755, and the peaceful uelegations that have since viiited Washing-
ton City. 
Tue first mention of the Osages in history is by Father Marquette, 
who heard. of them when de ceuding the Mississippi in 1673; and in hi:-; 
map of the region discovered by him be locate them as the "Ouchage/' 
on the Missouri River, about the pre ent ite of Jeffer on City. W 
ham then no definite account of the'e Indians until 1719, wl.ten Du 
Ti . enet, a youno- Canadian-Frenchman, wa, sent with a party, by M. 
DeBienville, theu governor of Loni iana, to explore the we tern 
wildcrn . in , , rch of or , and preciou metal.. Du Tii•renet's exp di-
tion · tout fr m K,t.,ka kia, an<l, traversinrr, outhem Mi, "ouri, followed 
h O:acr I iv r-which he o namecl--to its north w ·tern ourc in 
IT vi , j t <l. th O age at th •ir " r at ill age'' n ar the con-
f the Littl O , O' an th Marrniton, in what is Il w V .ruon 
un ~·: in 11i ·.· uri, and which wa th n tll central point (' their 
nn r . urino- h n xt ar, 17:.,0 R r1ttuH, with hi lirntenant, La 
1Io t an,1 IH r y inelnclinc, fiv hnnclr ,l II gro .·lav , , , rrived at For 
h} r r : } n 1 at 011 · : •n ont •xplo1·i11g p :wtie.' in all dire ti n: in 
., 
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quest of precious ores. They openP,d lead miues ill the vicinity of Potosi, 
at Mine a Renault and Mine La Motte, which have been, more or less, in 
opP-ration to the present day; and established trading posts and inti-
mate commercial relations with the Osages. In 1806 Lieutenant Pike, 
011 his expedition to the mountains, found the Osages at their "Great" 
and '' Little" villages, where they bad entertained Du Tissenet eighty-
seven years before; both travelers locating the larger or main village 
in what is now Blue Mound Township, Vernon County, Missouri. Sev-
eral years before Lieutenant Pike's visit-in 1787-Pierre Chouteau 
had established, near tlJe Great Village, a fortified trading post which 
he named Fort Carondelet in honor of the Baron De Carondelet. 
The topographical features of the country bordering the Osage River 
are in many respects very peculiar and strang·ely attractive. In the 
greater part of its course the river has cut its way through ledges of 
massive magnesian limestone which tower above the beautiful stream in 
domes and terraces and knobs that seem to have been designed by 
skillful architects. Professor Swallow says of tbese bluffs, about the 
junction of the Niangua and Linn Creek with the Osage, they "slope 
back into knobs and ridges, which are frequently surrounded by 
numerous natural terraces so reguh1,r and uniform that they appear 
like the work of humau hands. These terraces are formed by t:,e de-
composition of the strata of magnesian limestone wltich form the blufls."* 
Farther back from the river, remarks the same writer, "The prairie of 
this region i1:1 characterized by what are called knobs or mounds; they 
are somewhat variable in size and form, but usuaJly pre~ent the ap-
pearance of a truncated cone. The tops of these mounds are usually 
flat, and covered by a thin soil, underlaiu by a durable stratum of 
sandstone or limestoue, which crops out on all sides near the top, pre-
vents the wearing away of the upper e<lges, and preserves the well 
defined angle between the top and sides; while the stratum of shale or 
clay, which forms the lower part, is easily decomposed and carried 
away by aqueous agencies. The sides rise with a gentle declivity, at 
first, but become more and more abrupt until they are nearly perpen-
dicular at the top. The most of these mounds belong to the coal meas-
ures; but t!Jose near Bolivar are in the OIJemung group, the upper 
beds of the vermicular sandstone aud shales forming the top, and the 
underlying shales the lower part of them."t Of the mounds men-
tioned by Professor Swallow, near Bolivar, one of the largest was 
almo t in sight at my front door. It stood, in bold relief, near tlte 
middle of a cultivated field, a truncated pyramid, 20 feet high, with 
level top 2u by 50 feet in dimensions, and with angles and sides true 
"Gcolocrical Report of the outbwest Branch, etc., by G. C. Swallow, Rtate geolo-
gist, t. Lonis, Mo., 1859, p. ~~-
t Fir8t and second reports of the Geological Survey of Mi1:1souri, by G. C. Swallow, 
State geologi t, Jeffer on City, 1 55. 
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and regular; the complete duplicate in appearance of many artificial 
mounds ·i:o be seen east of the Mississippi.* 
The region at the head of the Osage River, particularly the district 
lying between its main branches, the Marais des Oygnes and the Little 
Osage, is mostly prairie, rising in graceful undulations and ridges, and 
isolated conical mounds, with broad valleys between, eroded by aque-
ot~s or glacial action, combining in landscapes of charming interest and 
beauty. 
Prof. G. C. Broadhead, late State geologist of Missouri. in treating 
of the geology of Vernon Couuty, remarks: "It is here diversified by 
clusters of mounds, reaching more than 100 feet above the general sur-
face of the prairie. Blue Mound is 150 feet high, aud can be seen for 
a long distance. Timbered Hill, near the mouth of Marmaton and 
Little Osage is a round, isolated mound, 1'10 feet, above the Marmaton, 
and over 100 feet above the surrounding plain. Being several miles 
from other marked elevations, it is seen for ma,ny miles off. North of tlle 
Little Osage a series .of mounds extends east and west along the county 
line at an elevation of over 100 feet above the gently stretching val-
ley at their base. li'urther west, in range 32, we find the 
monnds rising still higher. These mounds continue on south ward 
through the county, interrupted sometimes for several miles by the 
streams. From Mound ville a high ridge or series of mounds connec-
ted, trends off to the sontb line of the county, rising near the northern 
au<l middle line to J 40 feet above the lower valleys, or 80 to 100 feet 
above Monndvillc Valley. - - The occasional occurrence of these 
mou11ds gives a charming variety to the landRcape. Many of them can 
be een at a long di tance, anu from their summits the views are often 
very fine. Undoubtedly this county has been ~mbjected to 
glacial agency at some former period of time. Its results may be seen 
in i olated mounds and deep valley betwBen. The amount of erosiou 
mu,·t have been of great force and of long continuance, if we view tlrn 
mound and long Rtretches of distance from one to the other. \Vhen pro-
tected by the upper eries of limestone , the erosion wa not complete; 
but if tlle. e lime ·tone were mµch broken, or entirely ab en t, leaving 
th a11d tone expo. eel, the water would ru ·h down with re i tle 
fore , and b ar a wa. ~ all tb.e ofter material.'' t 
u a f ot-note 011 I age 82 of Iii exhau ·tive monograph on '' The 
tm , f th ~li ·i , ippi Valley Hi 'torically Con_ ·ic1ered," Prof. Lncien 
,< rr, in rli ·cu, inc,· th tru 'twortbin of a book pnrportiu, to hiwe 
l n writt u b · u' J. D. Ilunt r, (" Memoir of a Captivity,' tc., Lon-
cl n, 1 .. ,) r m, rk : ''T go n farther than th in:tanc qnotecl in th 
xt w find unclunht cl Yid n e that th 0, ag have, within til pr -
.n · .n nrv hnil b th, one h ap. and burial mound . . ' 
onri, la rlancl . Br , db a I, 
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So far as history can aid u:: in tracing the Osa.ges we are satisfied that 
at the period of Marquette's descent of the Mississippi, in 1673, they oc-
cupied one or both banks of the Missouri Ri,er, at and above the 
inouth of the Osage; and that they Pstablislied the central villages of 
their tribe at the head of the Osage River alJOut the year J 700, or a few 
years before that date, and remained there until tbeie removal, in 1826, 
farther west. That, in that time, they erected stone heaps occasionally 
over the graves of their dead-to preserve the bodies from the rarnges 
of wild beasts-is true, for some of _the stoue heaps, attestiug the fact, 
are still to be seen there. But they built no earthen mounds. In all 
the region of their occupancy of the immediate valley of the Osage 
River there is uot an artificial mound of earth to be foi.rnd; and it is 
not reasonq,ble to suppose that such monuments, if erected, should in 
the lapse of less than a century have so completely disappeared. Pro-
fessor Broadhead, who carefully explored the entire valley of the Osage 
in prosecuting the geological survey of Missouri, iu a private letter re-
plying to my inquiries, says: "I have seen no artificial sepulchral mounds 
on the Osage RiYer. With the exception of pictograpbi.::, on the rocks, 
about 25 miles above its mouth, I found but few, if any, prehistoric 
remains anywhere ou that river." 
Hobert I. Holcombe, esq., who ranks little below Parkman in Ameri-
can historical research, after speuding many months at or near the 
site of the "Great Osage village," when writing of that locality iu his 
'· History of Vernon County, Missou:ri," says: "It does not seem tbat 
the mysterious race of beings termed the Mound Builders ever s1 welt here 
ill any considerable numbers or for any considerable period. But few 
traces of their occupation remain, if they ever existed. Iu some 11arts 
of the county there are a few small elevations resembling tl10 st'pui-
chral mounds of the Mound Builders; but it can not be asserted that 
they are not natural. If any examination bas been made, it has uot dis-
closed any noteworthy arch::eological specimens, and few, if any, fiiut 
arrow-heads, Janee heads, stone axes, or fragments of pottery ha,e been 
found."* After calling Mr. Rolcombe's attention specially to this 
branch of inquiry he informed me, in the course of our correspondence, 
that in all the region be had examined be bad not seen an artificial 
earthen mound; and had met but few, if any, evidences of a pre-exist-
ent "stone age." Of the many residents on and near the Osage, from 
it. mouth to its sources, to whom I have addressed my inquiries, not 
one has seen an artificial earthern mound there, and but few have 
fon11d aborignal stone implements of any description in that region. 
All agree that such evidences of prehistoric occupancy are almost to-
tal1y absent. 
E. R. Morerod, M. D., an old resident of Vernon County, Missouri, 
an int lligent nnd scholarly man, who bad devoted much time arn.l 
thought to th tudy of American history and antiquities, and who per-
i' Hi tory of Verqon Qouuty1 Missouri. St. Louis. Brown & Co. 18 7, pp. 87, 8i,, 
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sonally inspected evet'y locality on the upper Osage that had been in-
habited by the Osage Indians, with the view of collecting· reliable ma-
terials for his "Centennial History of Vernon County" (published io 
.1876), and to secure, if possible, reiics of ancient Indian art for the Phila-
delphia Exposition of that year, in writing to me says: "As far as my 
knowledge extends there are but very few evidences of prehistoric wan 
exi~ting in Vernon County. Excepting a few flint arrow-points, I do 
not know of a stone implement of any kind, neither grooved ax, celt, 
or ornament, ever having been found here. Nor is there an artificial 
sepulchral mound in our county, though we have ma,ny magnificent 
natural mounds of geological origin. Absence of India.n burials here 
has .often suggested to my mind the que1y, what did the Osages do 
with their dead, We know tllat tlley were a numerous tribe, and that 
this district was the c6ntral point of their territory for nearly, or quite, 
a ceutury and a quarter; yet although I have searched all over the sites 
of the Big and Little Osage villages, aud in ever,y direction throughout 
tlte county, I have failed to find any indication of Indian burying 
grounds, or any isolated graves that could, with any degree of certainty, 
be attributed to the Indians. I am therefore of tlie opiuiou that with 
the exception of their distinguished meu, these Indians cremated their 
dead. In my search for Indian relics here, in 1876, all that I found 
were brass and pl•wter ornaments, glas:; beads, fragments of gun flint-
locks, broken iron and copper utensils, and crockery of French make. 
There are no Indian graves here on the crest of our ridges and bluff'.s, 
or on the top of our natural mounds, as is the case elsewhere through· 
out the Mississippi Valley, with but one known exception. A very noted 
cl.lief of the O.sages, named Pa,h-hus -kah, or Pawhuska, but called by 
the early French '' Cheveux Blanche," said to have beeu killed in a 
skirmish with the wliites, was buried on the top of the big Blue Mound, 
and over his grave a large stone heap was erected by his people. Dr. 
Bc:1,dger, au old settler here, says that on his arrival, in 1844, this stone 
heap was a very con picioni:; landmark aud could be seen from a great 
di tance. At that time it was 8 or 9 feet high and about the ame in 
diam ter at it' ba e. When I fir t saw it, in 1867, there was still a por-
tion of it plainly to b seen from the prairie in all directions; but iu 1 76 
tltrre wa not av, tige of it remaining.:' 
Of th d ath and burial of thi, chief Mr. Holcombe ay , "The exact 
at of th d atb of ol<l White Hair can not here be given. Ile died 
at bi vill rr in th northern part f thi · county, however, a,nd wa 
nri d u th ·tunmit f Blue Mound, in a stone sepulcher made for the 
· ·a i n. I i · pro al>l that tbi wa. about the year 1 24. Hi· crrave 
, : aft r ~ar 1 r k n int b 'whit YH1lHlal, in earch of trea ur . • 
b ~ r g inc-r ,' a ~m nt · it may ll t be iuappropriate t acld the 
r nit · f my wn I r. ·on· l : rv ti n ' , Duriurr yr ·id nee of i ht 
n h w rn .. Ii ·: iri, 1 -· -1 l, trav r ·ed the eu tir v· 11 y 
nnou 011nty, .Mi unri, p. 142, 
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of the Osage River, from its junction with the Missouri to the extreme 
heads of the Little ORage and of the Marais des Oygnes, and was 
familiar with its entire southern water-shed west of the Nianguar And, 
though always a persistent relic hunter, I never founu, or saw, or heard 
of llaving been found by others, in that time, or since, in all that region, 
exceeding a dozen flint arrow-points, and not one stone ax, or celt, or 
other implement in stoue, or ornament of bone or shell, or any frag-
ments of Indian pottery. The only burials presumably Indian I met 
whb were on the east bank of Sac River, near the village of Orleans, 
in Polk County, Missouri. The perpendicular rocky cliff rises from the 
river bottom at that place 75 or 80 feet, and is capped with shelly sub-
carboniferous limestone, overgrown with briars and ·stunted bushes. 
Ou the verge of this precipice I found, in 1853, :five small cairns a few 
feet from each other, constructed of rough stones rudely laid up, in di-
mensions 3~ feet high and 3 or 4 feet in diameter. Ou opening- them 
each was fouud to contain the fragments of a single human skeleton, 
much decayed, and broken in small pieces by the falling in of the loose 
stone covering. From the relative position of the bones, I inferred that 
the body had been placed upon the bare rock, in a squatting position, 
with the face to the west overlooking the river, and that the broken 
rocks of the surface bad been piled up around it to protect it from 
destruction by wolves anu vultures. The only work of art I discovered 
iu or about the five stone heaps was a well-worn gun-flint with one of 
the skeletons. I saw no artificial earthen mounds there of any descrip- · 
tion. 
In treating specially of the history of Blue Mound Township, Mr. 
Holcombe says on page 539 of his " History of Vernon County:'' "In 
many other graves in the mound l Blue Mound I there have been found 
mingled with human bones tomalia w ks, knives, arrow-points, sl.lell 
implements and oruameuts, bone ear-rings, beads of various materials, 
sizes, and shapes, and other curious articles. Some of these relics are 
apparently of such antiquity as to lead almost to the thought that the 
graves containing them may be those of the Mound Builders, or of 
some other prehistoric race; but this is not at all probable. The 
graves are undoubtedly those of Osages, who, as is well known, were 
in this country· as early at least as the year 1700." 
I have not learned Mr. Holcom be's authority for the statement be 
make in regard to the discovery of ., arrow-points, shell implements, 
aucl ornament , bone ear-rings," etc., found in the graves on Blue 
Mouud. My investigations have failed to verify it. By persons who 
have resided in that immediate vicinity at an early day I am informed 
that in years pa t, quite a number of graves were distinctly seen on 
the lopes of the Blue Mound; but as in dimensions, construction, anrl 
relative position th .v exhibited the usual characterist.ics of an ordinary 
cemetery, and a noue of them were opened to determine the question, 
H. Mi . 142--88 
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it was not known whether they inclosed the remains of Indians or white 
persons. And as to the relics, it is now not known that any of them 
were actually found in the graves; but they were found on the surface 
of the ground there, and snbsequently turned up by the plow about 
the base of the mound, as well as about the sites of the Big and Little 
OsHge villages-as Dr. Morerod states-and are to this day occasion-
a1ly found there. But the ''tomahawks" are made of iron, and the 
car-rings of brass; and if any implements or ornaments· of bone or shell 
have been found associated with them, the reasonable conclusion is 
that they, too, were of French or English manufacture. 
Systematic investigation by adepts may yet discover the mortuary 
customs of the Osages. Their cemeteries have perhaps not yet been 
· found. They died, of cour.se, but as yet we are ignorant of the disposi-
tion of their corpses. The suggestion of Dr. Morerod that they prac-
tised cremation is scarcely tenable, for the negative reasons that no 
mention of such an extraordinary custom is made by Dr. Tissenet, 
· Renault, or Lieutenant Pik~; and that none of the crematories, or 
ancient fire-hearths ("altars"), have yet been found in the original 
Osage territory. In the absence ot more accurate knowledge upon 
this point, it is not a violent presumption that these Indfa,ns-as the 
Pawnees, Dakotas, and other tribes of the plains have since been accus-
tomed to do-placed their dead upon .pole-scaffolds on the prairies, and 
in the uranches of trees in the woods, as their final disposition, where 
the remains decayed, ancl in time were dispersed by the elements. 
Hunter, in his "Uaptivity," p. 300) says, of the Osages, "at or soon 
after burial, they cover the grave with stones, and for years after oc-
casionally resort to it, and mourn over or recount the merits and Yir-
tues of its silent tenant." This was not peri1aps their general custom; 
but, in regard to the burial of Old White Hair, is strictly true. l\Ir. 
Holcombe confirms it in his statement: "For many years up to 1870 
the Osage matle annual pilgrimages to the site of their ancient towns 
in this county, and of the graves of their an '?.estors and the tomb of the 
renowned chieftain, Pawhu ka, on Blue .Mound. Gathering about the 
mighty mound containing the ashe of their progenitors, ti1ey called to 
mind th ir virtues and liftiug up their voice wept loudly and bitterly. 
Many citiz n of th county ham often heard them at their lameuta-
ti n, . Th , age,· th m elve call d tile Blue Mound tll "Crying 
~'[ m 1 ' becau ' it wa. to them a pla ·e of mourning- and we ping.'• I 
hav ,· n i n wb r .·tat ,l that th O age. conducted their Jamenta-
ti n. c D.Y th r l ·ality x ·eptincr tb Bin Moun,1, wbi •h tow r ,(l 
< l ,. ' th ir prin ·ival vill g- • and thi, fact alone i .· a, ·trong ba, i, for 
r b :npp ·iti n that ab ut th ap x of thi: maj tic natural len1.-
i n th . mli, n,' int rr cl all of their di. tingni lied chief,, · thn di -
I · in f h m ·wh n ,1 , <l and of h ir •ommon p pl ' orp by 
<liff ,r n m h 1 ·. \\ ' know that Id \ hit Ilair wa. bnri d th r . 
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and it is reasonably CP.rtain that tuis was the mound pointed out to 
Major Sibley, by the '' old Chief," as the burial place of "Jean Defoe."* 
The singular absence of stone and bone implements in the ,alley of 
the Osage can only be explained by the hypothesis that prior to its oc-
cupancy by the Osage Indians it was a neutral ground, only occasion-
ally visited by hunting parties of Indians residing on the Missouri, to 
the north, and on the Arkansas, to the south; in both of which local-
ities evidences of long-continued tenaucy before the knowledge of 
metals are quite abundant. It is altogether probable, too, that when 
the Osages ab~ndoned their territory on the Missouri and removed to 
the headwaters of the Osage River-about the close of the seventeenth 
century-they bad secured fire-arms and European implements and 
utensils, and had adopted many of the methods of life of their French 
visitors.t 
The manners, customs, and practices of these Indians before their 
migration to the mounds and streams of Vernon County can now ouly 
be conjectured; but there is no reason to doubt that in every respect 
they were identical with those of other pre-Columbian Indians of the 
Northwest. We are assured, however, that after that event in their his-
tory they no longer employed stone as a material for weapons and tools; 
and they erected no mounds of earth as monuments over their dead, or 
for any other purpose. 
Dr. Beck, author of the "Gazetteer" before mentioned, may have 
inspected the Osage River personally before he published the statement 
that "Ancient works exist on this river, as elsewhere," and that "re-
mains of fortifications and mounds are almost everywhere to be seen" 
there. And, if be ditl, it is not astonishing that be was led into such 
an error upon viewing the beautiful, faultless domes and terraces carved 
upon the great rocky cliffs of the Osage and the Niangua by the ca-
pricious elements; or the isolated natural mounds in the prairie region 
beyond-enduring monuments, not of a by-gone people, but of a vastly 
remote glacial force. For when he wrote_:_sixty-·seven·years ago-arch-
reology bad not become a science, and geology was but in its infancy. 
Nor is it surprising that Major Sibley, an intelligent and educated 
officer of the G,,vernment, who resided for some years at the base of 
the great Blue Mound, should have accepted, without doubt or question, 
*The na.me of this chief is here probably incorrectly written. .A.t the period of 
Lieutenant Pike's visit, in 1806, Cheveux Blanr:he waR the head chief of the Big 
Osages, and his son, Jean La Fon-as Pike wrote the name in his journal and official 
reports-was the second chief in authority. I have thought this orthography may 
possibly also be erroneous; because I remember, when a boy at my home near St. 
Louis, bearing the "engagers," recently returned from the Indian country, often 
mention a chief whom they called Jean Le Fou-'' Mad," or "Crazy John "-on 
account of his peculiar eccentricities. It rr.ay be that Jean Defoe, Jean La Fon anu 
J ea,n Le Fon were identical. 
tAs arly a 1(173 Marquette found Iodiai:son the Mississippi, below the Ohio, well 
supplied with guns, powder, glass bottles, iron hoes, knives, hatchets, etc. 
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the extraordinary account of its recent erection by the Indians he was 
then residing amongst, as told to him by the " Old Chief." For to him 
glacial agency was unknown. Superstition had not yet abdicated to 
systematized investigation; and society paid silent homage to the mair-
vellous and mysterious. 
THE PROGRESS OF SCIENCE AS EXEMPLIFIED IN THE 
ART OF WEIGHING AND MEASUlUNG. * 
By Prof. WILLIAM HARKNESS, u. s. Naval Observatory. 
Two centuries ago the world was just beginning to awaken from an 
intellectual lethargy which had lasted a thousand years. During all 
that time the children had lived as their pareuts before them, the 
mechanical arts had been at a st.and-still, and the dicta of Aristotle had 
been the highest authority in science. But uow the night of medirnval-
ism was approaching its end, and the dawn of modern progress was at 
hand. Galileo had laid the foundation for accurate clocks, by discover-
ing· the isocllronism of the simple pendulum; had proved that under the 
action of gravity,light bodies fall as rapidly as heavy ones; had invented 
the telescope and with it discovered the spots on the sun, the moun-
tains on the moon, the satellites of Jupiter, and the so-called triple 
character of Saturn; and, after rendering himself immortal by his advo-
cacy of the Copernican system, had gon.e to bis grave, aged, blind, and 
full of sorrows. His contemporary, Kepler, had discovered the laws-
which while history endures, will associate his name with the theory 
of planetary motion; and he also had passed away. The first Cassini 
was still a young man, his son was a little child, and his grandson and 
great-grandson, all of whom were destined to be directors of the Paris 
Observatory, were yet unborn. The illustrious Huyghens, the discov-
erer of Saturn's rings, and the father of the undulatory theory of light, 
was in the zenith of his powers. The ingenious Hooke was a little 
younger, and Newton, towering above them all, had recently invented 
fluxions, and on the 28th of April, 1686, bad presented his Principia 
to the Royal Society of London and given the theory of gravitation to 
the world. Bradley, who · discovered nutation and the aberration of 
light; Franklin, the statesman and philosopher, who first drew the 
lightning from the clouds; Dollond, the inventor of the achromatic tel-
escope; Euler, the mathematician who was destined to accomplish so 
much in perfecting algebra, the calculus, and the lunar theory; Laplace, 
the author of the Mecanique Celeste; Rumford, who laid the founda-
" Presideutial address delivered before the Philosophical Society of Washington, 
Decomber 10, 1887. (Bulletin Phil. Soc., vol. x, pp. xxxix-lxxxvi.) 
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tion of the mechanical theory of heat; Dalton, the author of tbe atomic 
theory upon which all cllemistry rests; and Bessel, thegreatestofmod-
ern astrouomers,-these and others almost as illustrious, whom we cau 
not even name. to-night, were still in the womb of time. 
Pure science first felt the effects of the new intellectual life, and it 
was· more than a century later before the arts yielded to its influ1:mce. 
Then came Hargreaves, the inventor of the spiuning-jenny; Ark-
wright_, the iuventor of the cotton-spinning frame; Watt, who gave us 
the condensing steam-engine; Jacquard; the inventor of the loom for 
weaying figured stuffs; Murdock, the originator of gas-lighting; Evans, 
the inventor of the high-pressure steam-engine; Fulton, the father of 
steam navigation; Trevithick, who ranks very near Watt and Evans in 
perfecting the steag1-engine; and Stephenson, the father of railroads. 
If now we add the names of those who have given us the telegraph, to 
wit, Gauss, the eminent physicist and the greatest mathematician of 
the present century; Weber, Wheatstone, and Henry, all famous phys-
icists, and Morse, the inventor and engineer, we have before us the 
demi-gods who have transformed the ancient into the modern world, 
given us machinery which has multiplied the prqductive power of the 
human race many fold, annihilated time and space, and bestowed upon 
toiling millions a degree of comfort and luxury which was unknown to 
kings aud emperors of old. 
The discoveries and inventions of the last two centuries have so far 
exceeded all others within llistoric times, that we are amply justified in 
calling this an age of amazing progress, and under the circumstances 
a little self-glorification is pardonable, perhaps even natural. The 
weekly and monthly records of scientific events which appear in so 
many newspapers auu magazines are the immediate result of this, and 
the great increase of ephemeral scientific literature has led multitudes 
of educated people to believe that such records represent actual prog-
ress. The multiplication of bricks facilitates the building of houseR, but 
doe not neces arily improve architecture. Similarly, the multiplica-
tion of minor in,Testigation improves our knowledge of details, but 
rarely affect the great philosophic theories upon which science is 
founded. The importance of human actions is measured by the degree 
in which they affect human tllought, and the only way of permanently 
aff'tctiug ci ntifi.c thought is by modifying or extending scientific 
th rie ' . The men who do that, are neither numerous, nor do they re-
uire w ekly paragraph to record their deed ; l>ut their name are 
h n r lb I ·terity. n in thi golden age tho advance of science 
i n t a n i · m <le by pa modic l ap and bound . Mer 
, ·i ntific ri ·k-makinCY, c mm nly called progre , i alway the ord r 
f th la · ntil m uiu , tartle the world by a di covery aft' cting 
cl tll ri . ' h n , r ff rt i.· dir cted in the new lin f 
h ly w rk d out, an aft r tha t brick-makin 
hil the progr ,' iu w c utnri ha ' n 
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immense, the progress in a week or a month is usually almost nil. 
Optimism has its uses in many departments of human affairs, but 
science should be cool and dispassionate, having regard only for the 
truth. Tq make a trustworthy estimate of the actual state of the whole 
vast realm of science would be a task beyo11d the powers of any one 
man; but perhaps it will not be amiss to spend the time at our disposal 
this evening in briefly reviewing the recent progress and present con-
dition of the fundamental processes upon which the exact sciences 
rest;-I allude t,o the methods of weighing and measuring. 
Physical science deals with many quantities, but they are all so re-
lated to each other that almost every one of them can be expressed in 
terms of three fundamental units. As several systems of such units 
are possible, it is important to select the most convenient, and the con-
siderations which guide us in that respect are the following: 
(1) 'l'he quantities selected should admit of ·rnry accurate comparison 
with other quantities of the same kind. 
(:3) Such comparisons should be possible at all times and in all places. 
(3) The processes necessary for making snch comparisons should be 
easy and direct. 
(4) The fundamental units should be such as to admit of easy defi-
nitions and simple dimensions for the various derived units. 
Scientific men have long agreed that these requirements are best 
fulfilled by adopting as the fundamental units, a definite length, a-
definite mass, and a definite interval of time. Length is an element 
which can be very accurately measured and copied, but it must be 
defined by reference to some concrete material standard, as for ex-
ample, a bar of metal, and as all substances expand and contract with 
changes of temperature, it is necessary to state the temperature at 
which the standard is correct. A standard of mass, consisting of a 
piece of platinum, quartz, or other material not easily affected by 
atmospheric influences, probably fulfills the conditions set forth above 
better than any other kind of magnitude. Its comparison with 
otiler bodies of ap1Jroximately equal mass is effected by weighing, 
and as that is among the most exact of all laboratory operations, very 
accurate copies of the standard can be made, and they can be carried 
from place to place with little risk of injury. Time is also an 
element which can be measured with extreme precision. The imme-
diate instruments of measurement are clocks and chronometers, but 
their running is checked by astronomical observations and the ulti-
mate standard is the rotation of the earth itself. 
It is important to note that the use of three fundamental units is 
simply a matter ef convenience and not a theoretical necessity, for the 
unit of mass might be defined as that which at unit distance would. · 
generate in a material point unit velocity in unit time; and thus we 
should have a perfectly general system of measurement based upon only 
two fundamental umts, namely, those of space and time. Sucb a sys-
tem is quite practicable in astronomy, but ca,n not yet be applied with 
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accuracy to ordinary terrestrial purposes. According to the Jaw of 
gravitation 
Mass= Acceleration x ( Distance )2 
and as in the case of the earth we can measure the quantities on the 
right-hand side of that equation with considerable accuracy, we can sat-
isfactorily determine the earth's mass in terms of the supposed unit. 
That suffices for the needs of astronomy, but for other scientific and 
commercial purposes a standard of mass having a magnitude of about 
a pound is necessary, and as two such masses can be compared witll 
each other from five to ten thousand times more accurately than either 
of them can be determined in terms of the supposed unit, three funda-
mental units are preferable to two. · 
The Chaldeans, Babylonians, Persians, Greeks, and Romans all seem 
to have had systems of weights and measures based upon tolerably deft, 
uite standards, but after the decline of the Roman Empire these stand 
ards seem to llave been forgotten, and in the beginning of the sixteenth 
century the human body bad so far become the standard of measure-
ment that the unit8 in common use, as for example, the foot, palm, etc., 
were frequently taken <lirectly from it. The complete table of measures 
of length was then as follows: The breadth (not the length) of four 
barley corns make a digit, or finger breadth; four digits make a palm 
(measured across the middle joints of the fingers); four palms are one 
foot; a foot and a half is a cubit; ten palms, or two feet and a half, are 
a step; two steps, or five feet, are a pace; ten feet are a perch; one 
hundred and twenty-five paces are an Italic stadium; eight stadia, or 
one thousand paces, are an Italic mile; four Italic miles are a German 
mile; and five Italic miles are a Swiss mile It was then the practice 
to furnish standards of length in books by printing in them lines a 
foot or a palm long, according· to the size of the page, and from these 
and other data it appears that the foot then used on the continent of 
Europe had a length of about ten English inches. 
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~he English measures of length have. come down from the Saxons, 
but the oldest standards now existing are the exchequer yards of Henry 
VII (1490)* and Elizabeth (1588).t These are both brass end measures, 
the former being an octagonal rod. about half an inch in diameter, very 
coarsely made, and as rudely divided into inches on the right-baud end 
and into sixteen ths of a yard on the left-hand eiitl; the latter, a squarl3 
rod with sides about half an inch wide, also divided into sixteeuths of 
a yard and provided with a brass bed having end. pieces between which 
the yard fits. One end of the bed is divided into inches and half inches. 
Francis Baily, who saw this Elizabethan standard in 1836, speaks of it 
as '' this curious instrument, of which it is impossible, at the present 
day, to speak too much in derision or contempt. A colllmon kitchen 
poker, filed at the ends in the rudest manner by the most bungling 
workman, would make as good a standard. It has been broken 
asunder, and. the two pieces have been dove-tailed together, but so 
badly tbat the joint is nearly as loose as that of a pair of tongs. The 
date of this fracture I could not ascertain, it having occurred beyond 
the memory or knowledge of any of the officers at the Exchequer. And 
yet, till within the last ten_years, to the disgrace of this country, copies 
of this measure have been circulated all over Europe and America, 
with a parchment document accompanying them (charged with a stalllp 
that costs £3 10s. exclusive of official fees) certifying that they are true 
copies of the English standard."t 
In the year 1742 certain members of the Royal Society of L~ndon, 
and of the Royal Academy of Sciences of Paris, proposed that, in order 
to facilitate a comparison of the scientific operations carried on in the 
two countries, accurate standards of the measures and weights of botll 
should be prepared and preserved in the archives of each of these 
societies. This proposition having be~u approved, Mr. George Graham, 
at the instance of the Royal Society, had two substantial brass rods 
made, upon which he laid oft~ with the greatest care, the length of 
three English feet from the standard yard kept at the 1'ower of London. 
These two rods, together with a set of troy weights, were then sent 
over to the Paris Academy, which body, in like manner, had the measure 
ofaFrench halftoise set off upon the rods, and keeping one, as previously 
agreed, returued the other, together wit.ha standard weight of two mares, 
to the Royal Society. In 1835, Baily declared this copy of the half 
toi e to be of lit tle value, because the original toise-etalon was of iron 
an<l the standard temperature in France differed from that in England.§ 
In his opinion the French should have sent over an iron half toise in 
exchange for the English brass yard, but this criticism loses much of 
its force when it i remembered that in 1742 neither England nor France 
"50, p. 34, and 5, pp. 51, 52. (The numbers cited in the foot-notes refer to those 
of the Bibliography ali the end of the article.) 
t 50, p. 25. 
t 37, p. 146. 
§ 37, p. 37. 
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bad fixed upon a temperature at which their standards were to be re-
garded as of the true length. On the return of the rod from Pa~is Mr. 
Graham caused J ouathan Sisson to divide the EHglish yard and the 
French half toise each into three equal parts, after which the rod was 
deposited in the archives of the Royal Society, where it still remains.• 
Objection having been ma<ie that the original and legal standard yard 
of England was not the one at the Tower, but the Elizabethiali stand-
ard at the Exchequer, the Royal Society requested Mr. Graham to com-
pare his newly made scale with the latter standard., and on Friday, 
April 22, 1743, he diJ so in the presence of a committee of seven mem-
bers of the Royal Society. In the following week the same gentlemen 
compared the Royal Society's scale with the standards at Guildhall and 
the Tower, and also with the standards of the Clock-makers' Uompany. 
These comparisons having shown that the copy of the Tower yard upon 
the Royal Society's scale was about 0.007 5 of an inch longer than the 
standard at the Exchequer, Mr. Graham inscribed upon the Royal So-
ciety's scale a copy of the latter staudard also, marking it with the 
letters Exch., to disting~ish it from the former, which was marked E. 
(English), and from the half toise which was marked F. (French).t 
In the year 1758 the House of Commons appointed a committee to 
inquire into the origina,l standards of weights and measures of England; 
an<l. under instructions from that committee, the celebrated instru-
ment-maker, John Bird, prepared two brass rods, respecting which the 
committee speak as follows in their report: "And having those rods, 
together with that of the Royal Society laid in the same place, at the 
receipt of the Exchequer, all night with the stan<l.ar<l.s of length kept 
·there, to prevent the variation which the difference of air migllt make · 
upon them, they the next morning compare(l them all and by the means 
of beam compasses brought by M'r. Bird found them to agree as near 
as it was possible."+ One of these rods was arranged as a matrix for 
testing end mea ·ures, and the other was a line meas ure which the com-
mittee recommended should be made the legal standard of Englaud, 
and which ha iuce been known as Bird's standard of 1758. Respect-
ing the statement that after lying together all night the rods were all 
fonncl to agree a near a it wa pos ible, Baily says : "This is some-
what remarkable, au<l require further explanation, which unfortu-
Hat 1y can n t now be a curately obtained. For it is notoriou · that 
11 m a.· ur of the~ ard of the oyal Society's cale differ very con-
ra ly fr m tll an ard yard at the Exchequer: - - Owing 
bi ingu1ar c nfu ion of the 1 ugth of the m a ure , wllich doe 
u c p r t ha,· n unrav 11 >d by any ub equent O mmitte , it 
ha · h, Ip n lJa th mp rial tand, r<l. yar<l. . · b 
a: ·nm l n rl ' 1 7 4 of , n in h I ng r than the anci nt m a ur f 
h n . § ll r i.· littl diffi ·ulty ju ' nrrni iug , hat Bir dic1. 
Th ·r ·t u ' rd n ·i ·t •d fa an it matrix. Th ·al 
l 13, p. 434. § :3i , p. 43. 
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Society's committee assumed the rod to be the true standard of 36 
inches, and upon that assumption Graham's measurements gave for the 
Jeugth of the matrix 36.0102 iucbes, and for the length of the Royal 
Society's yard 36.0075 inches. The Parliamentary Committee of 1758 
probably assumed the standard to consist of the rod and matrix: 
together, which seems the uetter view; and by laying the rod in its 
matrix and measuring to the joint between them Bird would have got 
a length of about 36.0051 inches. The mean between that and 36.0075 
would be 36.0063, which differs very little from the length of Bird's 
standard resulting from Sir George Shuck.burgh's measurements. 
Thus the committee's statement is justified, and there has been no falsi-
fication of the ancient standards. 
On December 1, 1758, Parliament created another committee on 
weights and measures which in April, J 759, repeated the recommenda-
tion that Bird's standard of 1758 should be legalized, and further recom-
. mentled that a copy of it should be made and deposited in some public 
office! to be used only on special occasions.* The copy was made by 
Bird in 1760, but owiug to circumstances entirely uncomiected with 
the sulJject, no legislation followed for sixty-four years. 
The Hoyal Commission appointed during the reign of George III to 
consider the subject of weights and measures made its first report on 
June 24, 1819, and therein recommended the adoption of the standard 
of leogtll w b ich had been used by General Roy in measuring the base 
on Hounslow Beath; t but in a second report, made July 13, 1820, they 
wrote: "We - - have examined, si_nce our last report, the rela-
tion of the best authenticated standards of length at present in exist-
en.ce, to the instruments employed for measuring the base on Hounslow 
Heath, and in the late trigonometrical opemtions :-But we have very 
unexpectedly discovered, that an error has been coinmitted in the con-
struction of some of these instrumeuts.t We are therefore obliged to 
recur to the originals which they were intended to represent; and we 
have fouu<l reason to prefer the Parliamentary standard executed by 
Bird in 1760, which we had not before received, both as being laid down 
in the most accurate manner, and as the best agreeing with the most 
extensive comparisons, which ba,e been bitllerto executed by various 
observers, and circulated through Europe; and in particular with the 
scale employed by the late Sir George Shuck burgh."§ 
Accordingly, wheu in 1824, Parliament at length took action, Bird's 
standard of 1760 was adopted instead of that of l 75~. The former be-
ing a copy of a copy, its selection as a national standard of length seems 
so singular that the circumstances which brought about that result 
houkl scarcely be passed over in silence. Bird had a very accurate 
bra ·s scale 90 inches long, which be used in all bis dividing operations, 
whether upon circles or straight lines, and which Dr. Maskelyne said 
wa 0.001 of an inch borter on three feet than Graham's Royal Society 
* 14, p. 403. t2G,p.4. t 30, p. U2. § 27, p. ~; also 25 and 2G. 
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yard E. * In the year 1792, or 1793, the celebrated Edward Troughton 
made for himself a 5-foot scale, which conformed to Bird's, and which 
he afterwards used in laying down the divisions of the various instru-
ments that passed through his hands. This was the original of all 
the standal'd scales he ever made, and at the beginning of the present 
century he believed these copies, which were made by the aid of micro-
meter microscopes, to be so exact that no variations could possibly be 
detected in them either from the original or from each other. Among · 
the earliest of the scales so made by Trough ton was the one used by Sir 
George Shuckburgh in 1796-'98 in his important scientific operations 
for the improvement of the standards. Subsequently, the length of the 
meter was determined by comparison with this scale and with the 
supposed fac-simile of it made by Troughton for Professor Pictet, of 
Geneva; and thus it happened that on the continent of Europe all 
measures were converted into English units by a reference to Sir 
George Rhuckburgh's scale. The Royal Commission of 18m believed 
Bird\, standard of 1760 to be identical with Sbuckburgh's scale, and 
they legalized it rather than the standard of 1758, in order to avoid 
disturbing the value of the English yard which was then generally 
accepted for scientific purposes. 
There are yet four other scales of importance in the history of English 
standards, namely: The brass 5-foot scale made for Sir George Shuck-
burgh by Troughton in 179G; two iron standard yards, mal'ked lA and 
2A, made for the English Ordnance Survey department by Messrs. 
Troughton and Simms in 1826-'27, and the Royal Society's standard 
yard, constructed by l\Ir. George Dollond, unJer tlie direction of Cap-
tain Henry Kater, in 1831. 
Bearing in mind the preceding history, the genesis of the present 
English standard yard may be thus summarized.: In 1742 Graham trans-
ferred to a bar made for the Royal Society a leugth which he intended 
should be that of tbe Tower yard, but which was really intermediate 
between the Exchequer standard yard of Elizabeth and it:, matrix. 
. That length he mark ,d with the letter E, and although destitute of legal 
authority, it wa imm diately accepted a,, the cientific standard aud 
wa copied by the faruou in trument-ruaker~ of the time with all the 
accura y then attainabl . Thn it i, in fact the prorotype to wllich all 
the accur te cale made in England between 1742 and 1850 can be 
tra d. ird'' tandard of 1758 wa compare<l witll the Excli quer 
n ard aml with th al ocitty' yard E, and wa of a length b -
n th tw . tandard of 17G0, l~galiz d a ' th Imperial 
w c pi d from bi, tan<lard of 17'"'8. Aft r 
ri 1 t ntlard, Bir · tandard of 1760 wa compar d 
r h ·k ur ,.h ' cal y Captain ater in 1 30, and b 
i ' · il · in 1 4 · wi h th rdnanc yar l lA and .,A in 18 4 
{ q b I . i ut uant .Tohn , n, l . ., nd M 
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F. Baily and Donkin; and with Kater's Royal Society yard by Captain 
Kater in 1831. On October 16, 1834, the Imperial standard (Bird's 
standard of 1760) was destroyed by the burning of the houses of Parlia-
ment, in which it was lodged, and very soon thereafter the Lords of the 
1'reasury took measures to recover its length. Preliminary inquiries 
were begun on May 11, 1838, and on .June 20, 1843, they resulted in the 
appointment of· a commission to superintend the construction of new 
Parliamentary standards of length and weight; among whose members 
the Astronomer Royal (now Sir George B. Airy), Messrs. F. Baily, 
R. Sheepshanks, and Prof. W. H. Miller were prominent. The labori-
ous investigations and experiments carried out by that commission can-
not be described here, but it will suffice to say that for determining the 
true length of the new standard Mr. Sheepshanks employed a pro-
visional yard, marked upon a, new brass bar designated "Brass 2," 
which he compared as accurately as possible with Sir George Shuck-
. burgh's scale, the two Ordnance yards, and Kater's Royal Society yard. 
The results in terms of the lost Imperial standard were as follows : 
Brass bar 2 = 36. 000084 from comparisou with Shuckburgh's scale, 0-36 inch. 
36. 000280 from comparison with Shuckburgh's scale, 10-46 inch. 
36. 00030:3 from comparison with the Ordnance yard, lA. 
:36. 000275 from comparison with the Orduance yard, 2A. 
36. 000229 from Captain Rater's Royal Society yard. 
Mean = 36. 0002:34 
Respecting this mean Mr. Sheepshanks wrote: "This should be 
prett.Y near the truth; but I prefer 36.00025, if in such a matter such a 
difference be worth notice. I propose, therefore, in constructing the 
new standard to assume that--
"Brass bar 2 = 36.00025 inches of lost Imperial standard at 6::l° Fahr." 
And upon that basis the standard now in use was coustructed.* 
Turning now to the French standards of length, it is known that the 
ancient toise de 1na9ons of Paris was probably the toise of Charle-
mague (A. D. 742 to 814), or at least of some Emperor Charles, and 
that its etalon was situated in the court-yard of the old Chatielet, on the 
outside of one of t,be pillars of tile building. It still existed in 1714, 
but entirely falsified by the bending of the upper part of the pillar. 
In 1668 tbe ancient toise of the masons was reformed by shortening it 
ft ve lines; but whether this reformation was an arbitrary change, or 
merely a chauge t.o remedy the effects of long use and restore the etalon 
to conformity with some more carefully preserved standard, is not 
qutte clear. t These old etalons were iron bars having their two ends 
turned up at right ang-lei-; so a· to form talons, and the standardizing of 
end measures was effected by fitting them between the· talons. Being 
placed on the out ide of ome public building, they were exposed to 
wear from constant u 'e, to ru t, and even to intentional injury by ma-
* 45-, p. 664. 11, p. 536 and 2, p. 395. 
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licious persons. Under such conditions every etalon would sooner or 
later become too long and require shortening. 
Respecting the ancient toise of the -masons there are two contradict. 
ory stories. On December 1, 1714, La Hire showed to the French 
.Academy what he characterized as '' a very ancient instrument of 
mathematics, which has been made by one of our most accomplished 
workmen with very great care, where the foot is marked, and which has 
served to re-establish the toise of the Chatelet, as I llave been informed 
by our old mathematicians."* Forty-four years later, on July 29, 1758, 
La Condamine stated to the Academy that '' We know only by tradition 
that to adj nst the length of the new standard, the width of the arcade 
or interior gate of the grand pavilion, which served as an entrance 
to the old Louvre, on the side of the rue Fromenteau, was used. This 
opening, according to the plan, should have been twelve feet wide. Half 
of it was taken to fix the length of the new toise, which thus became 
five lines shorter than the old oue."t Of these two contradictory state-
ments that of La Hire seems altogether most trustworthy, and the 
ordinary rules of evidence indicate that it should be accepted to the 
exclusion of the other. 
In 1668 the etalon of the new toise, since known as the toise-etalon 
du Chatelet, was fixed against the wall at the foot of the staircase of 
tbe grand Chatelet de Paris, l>y whom or at what season of the year 
is not known. Strange as it ~ow seems, this standard (very roughly 
made, exposed in a public place for u e or abuse by everybody, 
liable to rust, and certain to be falsified by constant wear) was actually 
used for adjusting the toise of Picard, that of Cassini, the toise of Peru 
and of the North, that of La Caille, that of Mairan--in short, all the 
toises employed by the French in their geodetic operations during the 
seventeenth and eighteenth centuries. The lack of any other recog-
nized standard made the use of this one imperative; but the French 
academician were well aware of its defect. aud took precautions to 
guard again t them. 
Th fir t toi 'e copied from the etalon of tbe Ohfttelet for scientific 
purpo , wa that n ed by Picard in his m a, urement of a <legree of 
th m rhlian betw en Pari and .A.mien .t It was m~de about the 
y ar 166 , and would d ubtlesR have become the scientific Rtandard of 
Franc , h, d it not nu fortunately di appeared before the degre. mea nre-
nt' of th irrht nth c ntury were begun. The econ<l toi copied 
•talon of tb bftt l t for ci ntific purp . e wa that u d by 
oclin B ngn r, , n<l La Condamiue for DH-'asnring tL ba f 
f h , meri lian in P ru. '£hi t i,· , , ince know11 a th toi.'e 
, ' m, cl th rti, t Langl i und r tb imm diat dir c-
in ·in 735, n i.' till pr . rv d at the Pari Ob rvatory.§ 
ngnl r 1, r of .P li. b d wr ught,ir n, h, ing a r adth f 
in h ·' ' 111 , hi 11 n . f .. of an in b. All th b r 
, p. 15. § 17p. 4 7, auct '"3, p .. 2. 
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toises used by the Academy in the eighteenth century, were compared 
with it, and ultimately it was made the legal standard of France l>y 
an order of Louis XV, dated May 16, 1766. As the toise of Peru is the 
oldest authentic copy of the toise of the Ohatelet, the effect of this order 
was simply to perpetuate the earliest known state of that ancient 
standard. 
The metric system originated from a motion made by Talleyrand in 
the National Assembly of France, in 1790, referring the question of the 
form ation of a n improved system of weights and measures, based upon 
a natural constant, to the French Academy of Sciences; and the prelim-
inary work was intrusted to five of the most eminent members of that 
Academy,-namel.v, Lagrange, Laplace, Borda, Monge, and Condorcet. 
On March 19, 1791, these gentlemen, together with Lalande, presented 
to the A~ademy a report containing the complete sclrnme of the metric 
system. In pursuance of the recommendations in that report the law 
of March 26, 1791, was enacted for the construction of the new system, 
and the Academy of Scieuces was charged with the direction of . the 
· necessary operations. Those requisite for the construction of a standaru 
of length were: 
(1) The determination of the difference of latitude between Dunkirk 
and Barcelona. 
(2) The re-measurement of the ancient bases which had served for 
the measurement of a degree at the latitude of Paris, and for making 
the map of F rance. 
(3) The verification by new observations of the series of triangles em-
ployed for measuring the meridan, and the prolongation of them as far 
as Barcelona. 
This work was intrusted to Mechain and Delambre, who carried it 
on d uring the seven years from 1791 to 1798, notwithstanding many 
great difficulties a nd dangers. The unit of length adopted in their 
operations was the toise of Peru, and from the arc of 9° 40' 45" actually 
measured, they inferred the length of an arc of tbe meridian extending 
from the equator to tlie pole to be 5,130,740 toises. As the meter was 
to be one ten millionth of that distance, its length was made 0.513074-0 
of a toise, or, in t he language of the committee, 443.296 lines of the toise 
of Peru at a temperature of 13° Reaumur (164 ° C. or 61¾° Fahr.).* 
Before attempt ing to estimate how accurately the standards we have 
been considering were inter-compared it will be well to describe briefly 
the methorls by which the comparisons were effected. In 1742 Graham 
used the only instruments then known for the purpose,-na.mely, very 
exact beam compa ses of variou kinds, one having parallel jaws for 
t, king the lengths of the tandard rods, another with rounded ends for 
taking the lengths of the hollow beds, and still another having fine 
poin ts in t he u ual manner. The jaws, or points, of all these instru- , 
m nt were movable l>y microm eter screws having heads rlivided to show 
.. 22, pp. 432, 433, and 642. 
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the eight huu<lredth part of an inch directly, and the tenth of that 
quantity by estimation; but Mr. Graham did not consider that the 
measurements could be depended upon to a greater accuracy than one 
sixteen-hundredth of an inch.* 
Troughton is generally regarded as the author of the application of 
micrometer microscopes to the comparison of standards of len~th, but 
the earliest record of their use for that purpose is by Sir George 
Shuckburgh in his work for the improvement of the standards of 
weight and pieasure, in 1796-'98.t Since then their use has been gen-
eral; first, because they are more accurate than beam compasses, and 
second, because they avoid the injury to standard scales which neces-
sarily results from placing the points of beam compasses upon their 
graduations. As the objective of the microscope forms a magnified 
image of the standard, upon whi~-h the micrometer wires are set hy the 
aid of the eye-piece, it is evident that in order to reduce the effect of 
, imperfections in the micrometer, the objective should have the largest 
practicable magnif,ving power. To show the progresR in that direction 
the optical constants of the microscopes, by means of which some of the 
most important st~ndards have been compared, are given in the accom-
panying table: 
Date. 
1797 
1817 
1834 
1A34 
1850 
1864 
1 80 
1 3 
! Value of 
Power ~3:g- Equ)va- one revo-
f . . . mfymg len~ focus lntiou of 0 
8:;~o po_we1: of of_ eye- micromc-. oliJecnve. piece. ttor screw. 
Observer. 
1----------------1------ ------
Sir George Shuckbnrgh .. . . . . . . . . . . ... .. .. 14 
Captain Henry Kater . . . . . . . . . . . . . . . . . . • . . 18 
Francis Baily............................. 27 
Lieutenant Murph~,, R. E .... .. .................. . 
R. Sheepshanks ................................. . 
General A. R. Clarke, R. E.... . . . . . . . . . . . . 60 
Prof. W. A. Rogers, 1 inch objective .............. . 
Prof. W. A. Roger,½ inch objective .............. . 
Prof. W. A. Rogers,¼ inch objective .............. . 
International Bureau...... . . . . . . . . . . . . . . . 90 
1. 7 
(2. :3) 
(2.0) 
(2.0) 
(2.8) 
4. 
(1~. 7) 
(28.6) 
(51.7) 
7.5 
Inches. 
1. 50 
¾ 
0.67 
0.83 
.Inches. 
0.01000 
. 00428 
. 005U0 
• 00:>00 
. OOJf> 
. 002 7 
. 00079 
. 00035 
. 00019 
0.00394 
NOTE.-The magnifying power of Sir George Shuckbnrgh's microscope seems to be 
re~ rrecl to a di tauce of 12 inche for di tioct vision. The powers inclosed in paren-
tbe are t,imat d upon the a nmption that the respective micrometer screws bad 
one hundred thr ads p r inch. 
aid re pecting the 
t HI, p .. 
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In 1742 Graham used beam compasses, which be consideretl trust-
worthy to 0.00062 of an inch, in comparing standards of length ; but at 
that time the French Academicians made their comparisons of toises 
only to one twentieth or one thirtieth of a line, say 0.00300 of an inch, 
and it was not until 1758 that La Condamine declared they should be 
compared to 0.01 of a line, or 0.00089 of an English inch '' if our sem,es 
aided by the most perfect instruments can attain to that."* Half a 
century later, ten times that accuracy was attained by the lever com-
parator of Lenoir, which was re_garded as trustworthy to 0.000077 of an 
inch.t 
The heads of micrometer microscopes are usually divided into one 
hundred equal parts, and if we regard one of these parts as the least 
reading of a microscope, theu in 1797, Sir George Shuckburgh's micro-
scopes read to one ten thousandth of an inch ; and the least reading 
of microscopes made since that date has varied from one twenty thou-
sandth to one thirty-five thousandth of an inch. A few investigators, 
among whom may be mentioned Prof. W. A. Rogers, of Colby Uni-
versity, have made the least reading of their mieroscqpes a,s small as 
one ninety thousandth of an inch, but it is doubtful if there is any ad-
vantage in so doing. At the present day the errors committed in com-
paring standards arise, not from lack of power in the microscopes, but 
from the d ifficulty of determining sufficiently exactly the temperature 
of the standard bars, and the effect of flexure upon the position of their 
graduations. In order to ascertain the length of a three-foot standard 
with au error not exceeding 0.000020 of an inch, its temperature must 
be known to 0.06° Fahr. if it is of brass, or to 0.09° Fah. if it is of iron. 
To get thermometers that will indicate their own temperature to that 
degree of accuracy is by no means easy, but to determine the tempera-
ture of a bar from their readings is far more difficult. Again, we im. 
agine the length of our standards to follow their temperature -rigorously, 
but what proof is there that such is the case f If we determine the 
freezing point of an old thermometer, then raise it to the temperature 
of boiling water, and immediately thereafter again determine its freez-
ing point, we invariably find that the freezing point bas fallen a little; 
and we expla iu this b,y saying that the glass has taken a set, from which it 
requires time to recover. Is it not probable that an effect similar in 
kind, although less in degree, occurs in all solids when their tempera-
ture is varying 1 When we look at the highly polished terminals of 
an end standard we are apt to regard them as mathematical surfaces, 
separated by an interval which is perfectly definite, and which could 
be measured with infinite precision if we only had the necessa,ry instru-
mental appliances; but is that a correct view 1 The atomic theory 
answers emphatically, No. According to it, all matter consists of 
atoms, or molecules, of a perfectly definite size, and with definite inter-
* 17, p. 483. t Base du Systeme Metriqne. T. 3, pp. 447-462, 
H. Mis. 142--39 
I 
I· 
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vals between them; but even if that is denied, the evi<lence is now 
overwhelming that matter is not homogeneous, hut possesses a grain 
of some kin<l, regularly repeated at intervals which can not be greater 
than one two millioi1th nor less than one four-hundred millionth of an 
inch. Accordingly, we must picture our standard bar as a conglomer-
ation of grains of some kind or other, having magnitudes of the order 
specified, and all in ceaseless motion, the amplitude of which depends 
upon the temperature of the bar. To onr mental vision the poHshed 
terminals are therefore like the surface of a pot of boiling water, anu 
we recognize that there must be a limit to the accuracy with which the 
interval between them can be measured. As a basis for estimating 
how near this limit we have approached it will suffice to say that for 
fifty years past it has been customary to state comparisons of standards 
of length to one one-millionth of an inch. · Nevertheless, most authori-
ties agree that although one one-hundred thousandth of an inch can 
be distinguished in the comparators, one twenty-five thousandth of an 
iuch i8 about the limit of accuracy attai_nable in comparing standards. 
Possibly such a limit may be reached under the most favorable circum-
stances, but in the case of the yard and the meter, which are standard 
at different temperatures, the following values of the meter by observers 
of the highest repute render it doubtful if anything like that accuracy 
has yet been attained.* 
Inches. 
1818. Captain Henry .Kater...... . . . . . . . . . . . . . . . . . • . . 39. 37079 
1866. General A. R. Clarke . . . . . . . . . . . . . . • . . . . . . . . . . . 39. 37043 
1883. Prof. William A. Rogers....................... 39. 37027 
1885. General C. B. Comstock . . . . . . . . . . . . . . . . . . . . . . . 39, 36985 
The earliest standard of English weight of which we have any very 
definite knowledge is tlie mint pound of the Tower of London. It 
weighed 5,400 troy grains, and the coinage was regulated by it up to 
the year 1527, when it was abolished in favor of the troy pound of 
5,760 grains. Contemporaneou ly with the tower pound there was also 
the merchant's pound, whose exact weight is now involved in o much 
doubt that it i impo~ ible to decide whether it consi ted of 6,750 or of 
7,200 grain . 'fhe tower pound and the troy pound were used for 
weighing only gold, silver, and drugs, while all other commodities were 
weighed by the merchant's pound until the thirteenth or fourteenth 
c ntury, and after tlrn.t y the avoirdupoi pound. It i not certainly 
known when the troy and avoirdupoi pounds were introduced into 
Eu Ian and ther i' no vidence of any relation betwe n them when 
th r fir. t • m t, nd, rd . The pre ent avoirdnpoi pound can 
l < rl: r v cl t , f :imilar weio-ht to the tandard avoirdupoi p uud 
f i lw. r III ( . I . 1' ..,7-1 77) and th r i od r a on for b Ii ving 
h n t n i: l lu ur.· ha o · urr either in it w ight or in that 
f 11 tr y inc th ir r p ctive , ta Ii. hm nt a tandar 1 in 
Engl, ncl. 
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The oldest standard weights now existing in tlte English archives date 
from the reign of Qneen Elizabeth, and consist of a set of bell-shaped 
av<>irdupois weights of 56, 28, and 14 pounds, made in 1582, and 7, 4, 2, 
and 1 pounds, made in 1588; a set of flat circular avoirdupois weights 
of 8, 4-, 2, and 1 ponnrls, anti 8, 4~ 2, 1: ½, ½-, ¼, and -i-16- ounces, made in 
1588; and a set of cup-shaped troy weights, fitting one within the 
other, of 256, 1.28, G4, 32, 1.G, 8, 4, 2, 1, ½, ¼, ¼ (hollow), and ¼ (solid) 
ounces, also made in 1588.* All these standards were constructed by 
order of Queen ElizabetlJ, under the direction of a jury composed of 
eighteen merchants and eleven goldsmiths of London; the avoirdupois 
weights being adjusted according to an ancient standard of 56 pound:;, 
remaining in the Exchequer from the time of Ed ward III; and the 
troy weights being adjusted according to the ancient standard in Gold-
smiths' Hall.t 
In view of the fact that the weight mentioned in all the old acts of 
Parliament from the time of Edward I (A. D. 1274-1307) is universally 
admitted to be troy weight, the Parliamentary Committee of 1758, 
appointed to inquire into the original standards of weights and meas-
ures in England, recommended that the troy pound should be made the 
unit or standard by whieb the avoirdupois au<.l other weights should ue 
regulated; and by their order three several troy pounds of soft gun metal 
were very carefully adjusted under the direction of Mr. Joseph Harris, 
who was then assay master of the mint. To ascertain the proper mass 
for these pounds the committee caused Messrs. Harris and Gregory, of 
the mint, to perform the following operations in their presence: :j: 
First. In the before-mentioued set of troy weights, made in 1588, 
which were tlien the Exchequer standard, each weight, from tlJat of 4 
ounces up to that of 256 ounces, was compared successively with the 
sum of all the smaller weights; and by a process for which no valid 
reason can be assigned§ it was concluded from these weighings tliat the 
troy pound composed of the 8 and 4 ounce weights was 1½ grains too 
light. 
Second. The aforesai_d 8 and 4 ounce weights of the Exchequer were 
compared with five other authoritative troy pounds, four of which be-
luuged to. the miut and one to Mr. }freeman, who, like his father before 
him, was scale-maker to the mint, and from the mean of these weigh-
ings it appeared that the sum of the Exchequer 8 and 4 ounce weights 
as one grain too light. 
The committee adopted the mean between the latter result and that 
which they had deduced from the Exchequer weights alone,§ and ac-
cordingly Mr. Harris made each of his three troy pounds l ¼ grains 
heavier than the sum of the Exchequer 8 and 4 ounce weights; but 
sixty-six years were destined to elapse before Parliament took action 
respecting them. 
i- 13, p. 430. t 13, p. 437. 
t 13, pp. 43f> and 443-44 . § See Note B, at the end of the Addl'ess. 
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The commissioners appointed in 1818 to establish a more uniform sys-
tem of weights and measures repeated the recommendations of the 
committee of 1758,* and as the avoirdupois pounu which had long been 
used, although not legalized by any act of the legislature, was very 
nearly 7,000 troy grains, they recommended that 7,000 such troy grains 
be declared to constitute a pound avoirdupois.t These recommenda-
tions were embodied in the act of Parliament of June 17, 1824, and thus 
one of the troy pounds made in 1758 became the Imperial standard. 
That standard, like Bird's standard yard, was deposited in the Houses 
of Parliament and was burned up with them in October, 1834. 
The present English standard pound was made in 1844-'46 by Prof. 
W. H. Miller, who was one of the members of the commission ap-
pointed in 1843 to superintend the construction of the new Parliament-
ary standards of length and weight destined to replace those destroyed 
in 1834. A number of weights had been very accurately compared with 
the lost standard; namely, in 1824 or 1825, by Captain Kater, five troy 
pounds of gun metal, dest,ined respectively for the use of the Ex-
cheg_uer, the Royal Mint, and the cities of London, Edinburgh, and Dub-
lin; and in 1829, by Captain v. Nehns, two troy pounds of brass and one 
of platinum, all in the custody of Professor S~humacher, and a platinum 
troy pound belonging to the Royal Society. The first step for recover-
ing the mass of the lost standard was manifestly to compare these 
weights among themselves, and upon so doing it was found that for the 
brass and gun-metal weights the discrepancies between the weighings 
. made in 1824 and 1844 amounted to 0.0226 of a grain,t while for the 
two platinum weights the discrepancies betweeo the weighings made in 
1829 and 1845 was only 0.00019 of a grain.§ With a single exception, 
all the new brass or gun-metal weights bad become heavier since their 
.fir t comparison with the lost standard, the change being probably due 
to oxidation of their surfaces, and on that account the new standard 
was made to depend solely upon the two platinum weights. For con-
venience of reference the e weights were designated, respectively, Sp 
(Schumacher' platinum) and RS (Royal Society). A provisional 
platinum troy pound, 'r, intermediate in mass between Sp and RS, was 
next prepared, and from two hunure<l and eighty-six cornpari ons made 
in January, February, July, and August, 1845, it was found that in a 
vacuum II 
'f = p + 0.0010:5 grain, 
whil fron L2 comp ri n made in January, July, and Augn t, 1845, 
T = R.'-0.00429 grain . 
.r c m inin the e value with the result? of the weighing made in 
1 A- 2 mm ly, 
, p = U - 0.5~(};,(i umiu, 
R = - 0.52-141 gr: in, 
tb . 1 t .·t, nd rd-th compari on with p gave 
§ 40, P· 941. II 40, pp. 819-20. 
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while those with RS gave 
T = U-0.52870 grain. 
To the first of these expressions double weight was assigued, because 
the comparisons of T and U with Sp were about twice as numerous as 
those with RS. The resulting mean was therefore 
T = U - 0.52857 grains= 5759.47143 grains, 
and from that value of T the new standard avoirdupois pound of 7,000 
grains was constructed. 
From sometime iu the fifteenth century until the adoption of the 
metric system in August, 1793, the system of weights employed in 
France was the poids de mare, having for its ultimate standard the pile 
de Charlemagne, which was then kept in the mint, and is now deposited 
in the Conservatoire des Arts et Metiers. The table of this weight was 
Grains. 
72 grains = 1 gros = 72 
8 gros = 1 once = 576 
8 onces = 1 mare = 4608 
2 mares = 1 livre = 9216 
The origin of the pile de Charlemagne is not certainly known, but it is 
thought to have been made by direction of King John ( A. D. 1350-1364). 
It consists of a set of brass cup-weights, fitting one within the other, 
aud the whole weighing fifty mares. The nominal and actual weights 
of the several pieces are as follows : * 
Mares. Grains. 
Boite cle 20 mares - .................. __ .. . . .. .. .. .. .. 20 + 1. 4 
Piece de 14 mares ............. __ ..... __ .... __ ... _ ... 14 + 4. 5 
de 8 mares .............. - - - . -_.. . . • . . .. . . . . . . 8 - 0. 4 
de 4 mares .. - .•...................... ... . _.... 4 - 2. 1 
de 2 mares - .................. _ .• _ .. _ ... _ .. _... 2 - 1. 0 
de 1 mare .... - - ............. _ ....... _ ... __ ... 1 - 0. 7 
Marc devise.·-·· ............ ··-····-·····---····-·-· 1 - 1. 7 
50 :± 0.0 
In determining the relation of the poi<ls de mare to the metric weights, 
the committee for the coustruction of the kilogram regarded the entire 
pile de Charlemagne as a standard of .fifty mares, and considered tbc 
iudividual pieces as subject to the corrections stated. On that basis 
they found 
1 kilogram= 18827.15 French grainst 
and, as a kilogram is equal to 15432.34:874 English troy grains, t we 
l.Jave 
1 livre, poids de mare = 7554.22 troy grains. 
= 489.506 .grams. 
The metric standard of weight, called a kilogram, was constructed 
under the direct.ion of the French Academy of Sciences simultaneously 
with the meter, the work being done principally by Lefevre-Ginean 
aud Borda. It was intended that the kilogram should have the same 
20, pp. 270-'71. t Base du Systeme M6triquc, T. 3, p. 638. + 44, p. 893. 
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mass as a cubic decimeter of pure water at maximum density, and the 
experimental determination of that mass was made by fintliug the differ-
ence of weight iu air _and in water of a hollow brass cyliuuer 
whose exterior dimensions at a temperature of 17.6° U. were, height 
= 2.437672 decimeters, diameter = 2.428368 decimeters, ,olume 
= 11.2900054 cubic decimeters. The difference of weight in question 
was first measured in terms of certain brass weights, by the aid of 
which the platinum kilogram of the archives was subsequently con-
structed, special care being taken to apply the corrections necessary 
to reduce all the weighings to what they would have been if made iu a 
vacuum.* 
The best results hitherto obtained for the weight of a cubic decimeter 
of water, expressed iu terms of tile kilogram of the archives, are a8 
follows: t 
Date. 
1795 .••• 
1797 .. ( 
1821.. 5 
1825 ..•• 
1830 . .. . 
1841. .. . 
Couutry. Observer. 
Fm.nee ............ Lefevre-Gineau ...................... . 
England .......... Slrncklrnrgh and Kater .............. . 
Sweden ........... Berzelius, Svanberg, and Akermann .. . 
Austria ........... Stampfer ...........•................. 
Russia ...•........ I{upffer . ... .......•........••••. .... .. 
Mean ............... .. ..... . 
Weight of a 
. cnbic decime-
ter of water 
at 4° C. 
Grams. 
1000. 000 
1000. 480 
1000. 206 
!J~!-J. GG3 
9U9.98!-J 
1000. 0 4 
of a body i' not 
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it all the weights would have to be removed from the left-hand pan, 
and some of them would have to be placecl in the right-hand pan to 
overcome the buoyancy of the wood. The atmosphere behaves pre-
cisely as the water does, and although its effect is minute enough to be 
neglected in ordinary business ·affairs, it must be taken into account 
when scientific accuracy is desired. To that end the weighing must 
either be made in a vacuum, or the difference of the buoyant effe~t of 
the air upon the substances in the two pans must be computed aud 
allowed for. As very few vacuum balances exist, the latter method is 
usually employed. The data necessary for the computation are the 
latitude of the place where the weighing is made and its altitude above 
the sea-level; the weights, specific gravities, and co-efficients of expan-
sion of each of the substances in the two pans; the temperature of the 
air, its barometric pressure, and the pressure, both of the aqueous va-
por, and of the carbonic anh,ydride contained in it. 
Judging from the adjustment of the pile de Charlemagne, ancl the 
Exchequer troy weights of Queen Elizabeth, the accuracy attained 
in weighing gold and silver at the mints during the fourteenth, 
fifteenth, and sixteenth centuries must have bee:i about one part in 
teu thousand. The balance which Mr. Harris of the London mint used 
in 1743 indicated one-eighth of a grain on a troy pound, or about one 
part in 50,000; while that which be and Mr. Bird used in their observa-
tions upon the Exchequer weights, for the Parliamentary Committee 
of 1759, was sufficiently exact" to discern any error in the pound weight 
to the 230,400th part of the weight."* In 1798 Sir George Shuck burgh 
had a balance sensitive enough to indicate 0.01 of a grain when loaded 
with 16,000 grains, or about one part in 1,u00,000. The balance used . 
by Fortin in 1799, in adjusting the kilogram of the archives, was not 
q11ite so delicate, its sensitiveness being only the one-millionth part of 
tts load; but in 1844, for the adjustment of the present English stand-
ard pound, Professor Miller employed a balance whose index moved 
about 0.01 of an inch for a change of 0.002 of a grain in a load of 7,000 
grains.t He read the index with a microscope, and found the probable 
error of a single comparison of two avoirdupois pounds to be oue twelve-
millionth of either, or about 0.00058 of a grain. At the pr·esent time it 
is claimed that two avoirdupois pounds c~ n be compared witli an error 
not exceedi:~g 0.0002 of a grain; and two kilograms with an error not 
exceeding 0.02 of a milligram. 
The mean solar day is tlie natural unit of time for the human race, 
audit is universally adopted among all civilized nations. Our ulti-
mate standard of time is therefore the rotation of tbe earth upon its 
axi , and from that rotation we determine the errors of our clocks and 
watches by astronomical observations. For many purposes it suffices 
to make these observations upon tbe sun, but wheu tlie utmost precis-
ion is desired it i8 better to make them on the stars. Ontil the close 
" 12, p. 456. t 44, pp. 762 and 94:3. 
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of the seventeenth century quadrants were employed for that purpose, 
and so late as 1680 Flamsteed, the first English astronomer royal,thought 
himself fortunate when he succeeded in construting one which enabled 
him to be sure of his observed times within three seconds.* About 
1690 Roemer invented the transit instrument, which soon superseded 
the quadrant, and still remains the best appliance for determining time. 
Most of his observations were destroyed by a fire in 17281 but the 
few which have come down to us show that as early as 1706 he deter-
mined time with an accuracy which .has not yet been very greatly sur-
passed. Probably the corrections found in the least square adjustment 
of extensive systems of longitude determinations afford the best crite· 
rion for estimating the accuracy of first-class modern time observations, 
and from them it appears that the error of such observations may rise 
as high as ± 0.05 of a second. 
During the intervals between successive observations of the heav-
enly bodieR we necessarily depend upon clocks and chronometers for 
our knowledge of the time, and very erroneous ideas are frequently 
entertained respecting the accuracy of their running. The subject is 
one upon which it is difficult to obtain exact information, but there are 
few time-pieces which will run for a week without varying more than 
three-quarters of a second from their predicted error. As the number 
of seconds in a week is 604,800, this amounts to saying that the best 
time-pieces can be trusted to measure a week within one part in 756,000. 
Nevertheless, clocks and chronometers are but adjuncts to our chief 
time-piece, which is the earth itself, and upon the constancy of its ro-
tation depends the preservation of our present unit of time. Early iu 
this century Laplace and Poii;:son were believed to have proved that 
the length of the si<lereal day had not changed by so much as the one 
hundredth part of a second during the last twenty-five hundred years, 
but later investigations show that they were mistaken_, and so far a 
we can now see, the friction produced by tho tides in the ocean must be 
steadily reducing the velocity with which the earth rotates about it 
axis. The change i too slow to become sensible within the life-time of 
a human being, but it ultimate consequences will be momentou . 
Age ago it wa remarked that all things run in cycles, aud tliere is 
enough truth in the aying to make it as applicable now as on the day 
it wa uttered. The Babylonian or Ch ald an y tern of weights and 
ur , em to bo the original from which the Egyptian system wa 
<l..!riv , aud i pro ably th mo ·t ancient of which we have any knowl-
dg . It,· unit ofl n°'th wa he cu it, of which there were two vari · 
ti , th natur 1 and the ro 'al. The fi ot wa two-third of the natural 
u it. p tin th earli t 'bald an and Egyptian y tern f 
ry U ·f t ry information xi t , but the b t uthori-
ha th w ,i n-h f, a.t r ·ontaio din th mea ur of a c bi 
<l. By l• rancili Baily. pp. 45-'6. (London, 
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foot constituted the talent, or larger unit of weight, and that the six-
tieth or fiftieth parts of the talent constituted, respectively, the Chal-
dean and Egyptian values of the mina, or lesser unit of commercial 
weight. Doubtless these weights ,raried considerably at different times 
and places, just as the modern pound has varied, but the relations stated 
are believed to have been the original ones. The ancient Chaldeans 
used not only the decimal system of notation, which is evidently the 
primitive one, but also a duodecimal system, as shown by the division 
of the year into twelve months, the equinoctial day and night each into 
twelve hours, the zodiac into twelve signs, etc., and a sexagesimal sys-
tem by which tlrn hour was divided into sixty minutes, the signs of the 
zodiac into thirty parts or degrees, and the circle into three hundred 
and sixty degrees, with further sexagesimal subdivisions. The duo-
decimal and sexagesimal systems seem to have originated with the 
Chaldean astronomers, who, for some reason which is not now evident, 
preferred them to the decimal system, and by the weight of their scien-
tific authority impressed them upon their system of weights and 
measures. Now observe how closely the scientific thought of to-day 
repeat.:; the scientific thought of four thousand years ago. These old 
Chaldeans took from the human body what they regarded as a suitable 
unit of length, and for their uuit of mass they adopted a cube of water 
bearing simple relations to their unit of length. Four thousand years 
later, when these simple relations had been forgotten and impaired, 
some of the most eminent seieutists of theJast cent_ury again undertook 
the task of coustructing a system of weights and measures. With 
them. the duodecimal auu sexagesimal systems were out of favor; while 
the decimal system was highly fashionable, and for that reason they 
snbuivided their units decimally imiteacl of duodecimally, sexagesi-
rnally, or by powers of two; but they revertetl to the old Chaldean 
device for obtaining simple relations between their units of length au<l 
mass, and to that fact alone the French metric system owes its survival. 
Every one now knows that the meter is not the ten-millionth part of a 
quadrant of the earth's meridian, and in mathematical physics, where 
tile numbers are all so complicated that they can only be dealt with by 
the aid of logarithms, and t,he constant n:, au utterly irrational quantity, 
crops up in almost every integral, mere decimal subdivision of the uuits 
counts for very little. But iu some departments of science, as, for 
example, chemistry, a simple relation between the unit of length (which 
determines volume), the unit of mass, and the unit of specific gravity is 
of prime importance, and wherever that is the case the metric system will 
be used. To engineers such relations are of small moment, and conse-
quently among English-speaking engineers the metric system is making 
no progress, while, on the other hanil, the chemists ha,Te eagerly adopted 
it. As the English yard and pound are the direct descendants of the 
'haldeau-Babyloniau natural en h it aud mina, it is Hot surprising that 
th yard should be only 0.4ti or au iuuh ~llorter than the double cubit 
' 
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and the avoirdupois pound only 665 grains lighter than the Babylonian 
commercial mina; but, considering the origin of the metric system, it 
is rather curious that the meter is only 1.97 inches shorter than the 
Chaldean double royal cubit, and the kilogram only 102 grains heavier 
than the Babylonian royal mina. Thus, without much exaggeration, 
we may regard the present English ·and French fuudamental units of 
length ail<l mass as representing, respectively, the commercial and royal 
units of lengtll and mass bf the Chaldeans of four thousand years ago. 
Science tells us that the energy of' the solar system is being slowly 
dissipated in the form of radiant heat; that ultimately the sun will grow 
dim; life will die out on the planets; one by one they will tumble into 
the expiring sun; and at last darkness and the bitter cold of the abso-
lute zero will reign over all. In that far-distant future imagine some 
wandering--human spirit to have penetrated to a part of space immeas-
urably beyond the range of our most powerful telescopes, and there, 
upon an orb where the mechanical arts :flourish as they do here, let him 
be asked to reproduce the standards of lerigtb, mass, and time with 
which we are now familiar. In the presence of such a demand the 
science of the seventeenth and eighteenth centuries would be power-
less. The spin of the earth which measures our days and nights would 
be irretrievably gone; our yards, our meters, our pounds, our kilograms 
would have tumbled with the earth into the ruins of' the sun and be-
come part of the debris of the solar system. Could they be recovered 
from the dead past and live again 1 The science of all previous ages 
mournfully answers, No; but with the science of the nineteenth cen-
tury it is otherwise. rrhe spectroscope has taught us that throughout 
the visible universe the constitution of matter is the same. .Everywhere 
the rytbmic motions of the atoms are absolutely i<lentical, and to them, 
and the light which they emit, our wanuering spirit would turn for the 
recovery of the long-lo t standards. By means of a diffraction grating 
and an accurate goniometer he could recover the yaru from the wave 
length of sodium light with an error not exceeding olle or two thou-
sandths of an incl!. Water is everywhere, an<l with hi uewlyrecornred 
yard be could measure a cubic foot of it, and thus recover the standard 
of ma which we call a pound. The recovery of our standard of time 
w ulll be m re diffi ult; but even that could be accorupli lied with an 
rror not exc eding h lf a, minute in a. day. One way would e to perform 
1i b 1 n modification of • oucault' experiment for determining the 
V lo ity of light. notber wa: would bet make a Siemen' mercury 
uui f 1 trical r i ,t, nc , and tll n, itber by the Briti h A ci tion 
m th r b · L r aylei h', modification of Lorenz' m hod, find tb 
, . ur .· it. r . Lt, nc in absolut unit·. Still an tll r 
fin l h rati of h 
f 1, ~ ri<;it . 
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and space before which the human mind shrinks back in dismay. The 
science of the eighteenth century sought to render itself immortal by 
basing its standard units upon tl!e solid. earth, but the science-of the 
nineteenth century soars far beyond the solar system and connects its 
units with the ultimate atoms which constitute the universe itself. 
NO'.l'E A. 
The appended table exhibits the principal comparisons llithe::-to made 
of the more important earl_y English staudartls of leugth, Tile signifi-
cations of the reference numbers, and the authorities for the descriptions 
of the standards, are as follows: 
No. 1. Standard yard of Henry VII (1490); an end measure formed 
of an octagonal brass rod half au inch in diameter. 
No.~- Standard yard of Queen Elizabetll (1588); an end measure 
formed of a brass rod six-teuths of an inch square. 
No. 3. Matrix to Queen Elizaueth's standard yard ( 1588) ; of brass, 
1½ inches wide, 1 inch tllick, and 49 inches long. 
No. 4. Standard ell of Queen Elizabeth (1588); an end measure of 
brass, six-tenths of au incl! square. 
No. 5. Standard yard of tlle Clock-makers' Company ( 1671); a matrix 
formed by two pins iu an octagonal braRs rod half au inch in diametel'. 
No. 6. Standard yard at the Tower; a line measure marked ou a, 
urass bar seven-tenths of au inch square and 41 inches long. 
No. 7. Graham's Roy,tl Society scale ( 1742); a line measure, on a 
urass bar half an inch wide, one-quarter of an inch thick, and 42 inches 
loug. Line marked E. Mem. Roy. Ast. Soc., vol. 9, p. 82. 
No. 8. Ditto: Line marked Exch. 
No. 9. Ditto. Paris half toise; marked F. 
Numbers 1 to 9 are described in the Philosophical Transactions, 1743, 
pp. 547-550. 
No. 10. Bird's standard yard of 1758; a line measure, ou a brass bar 
1.01 inches square, and 39.06 inches long. Mero. Roy. Ast. Soc., Yol. 9, 
p. 80. 
No. 11. Bird's standard yard of 1760; a line measure, on a brass bar 
1.05 inches square, and 39.73 inches long. Mem. H,oy. Ast. Soc., vol. 9, 
pp. 80-82. 
No. 12. General Roy's scale; a line measure, upon a brass bar 0.55 
of an inch broad, about 0.2:J of an· inch thick, auu 42.8 inches long; 
divided by Bircl. Phil. Tra,us., 1785, p. 401, au<l Measurement of Lough 
Foyle Ila ·e, p. 73. · 
No._ 13. Ram den's bar, use1l in the trigonometrical survey of Great 
Britain. Phil. Tea11s .. 1821, p. 91, auu ~ieasuremeut of Lough Foyle 
Hase, pp. 7,'3-74. 
620 MISCELLANEOUS PAPERS. 
No. 14. Sir George Shuckburg's scale (1796); a line measure, upon a 
brass bar 1.4 inches broad, 0.42 of an inch thick, and 67. 7 inches long. 
Space compared, 0 inch to 36 inches. Phil. Trans., 1798, p. 133, and 
Mem. Roy. Ast. Soc., vol. 9, pp. 84-85. 
No. 15. Ditto. Space compared, 10 inches to 46 inches. 
No. 16. Ordnance yard lA (1827); a line measure, upon an irou bar 
1.45 inches broad, 2.5 inches deep, and rather more than 3 feet long. 
Measurement of Lough Foyle Base, pp. 71, 82, and [28]. 
No.17. Ordnanceyard 2A(1827). SimilartolA. Same authorities. 
No. -18. Captain Kater's Royal Society yard (1831); a line measure, 
upon a bras1:, plate 0.07 of an inch thick. Phil. Trans., 1831, p. 345. 
No. 19. The Royal Astronomical Society's standard scale (1834); a 
line measure, upon a brass tube 1.12 inches exterior diameter, 0.74 of 
an inch interior diameter, and 63 inches long. The central yard was 
the space compared. Mem. Roy. Ast. Soc., vol. 9, p. 69. 
No. 20. "Colonel Lambton's standard;" a line measure, upon a brass 
plate 0.92 of an inch broad, 0.21 of an inch thick, and 66½ inches long; 
strengthened by an edge bar of nearly the same breadth, but only 0.08 
of an inch thick. Phil. Trans., 1821, p. 88, and Mem. Roy. Ast. Soc., 
vol. 9, pp. 82-83. 
The authorities for the comparisons given in the various columns of 
the table are as follows: 
Column A. Comparisons by Mr. George Graham. Phil. Trans., 1743, 
pp. 187 and 54: 7-550. 
Column B. Comparisons by Sir George Shuck burgh. Phil. Trans., · 
1798, pp. 167-181. 
Column C. Comparisons by Captain Kater. Phil. '.rrans., 1818, p. 55, 
and 1821, p. 91. 
Column D. Comparisons by Captain Kater. Phil. Trans., 1830, p. 
377, and 1831, p. 347. 
Column E. Comparison by Fraucis Baily, esq. Mem. Roy. Ast. Soc., 
vol. 9, p. 145. 
Column F. Compari ous by Francis Baily, esq. Mem. Roy. Ast. Soc., 
vol. 9, p. 120. 
Colnmo . Value adopted by R. heepshauks, esq. Phil. Tran ., 
1 -7, p. 661. 
The valu u cl by Mr. Sh ep hauk~ in 1848 to det rmine the length 
f h pr nt Imperial ' tall(lard yard were Nos. 14 D, 15 F, 16 and 17 
' and 1 D. 
I will 
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COMPARISON"S OF THE FUNDAMENTAL ENGLISH STANDARDS OF LENGTH. 
Ref. 
No. 
1. ___ 
2 ____ 
3 ____ 
4 ____ 
5 ___ . 
A. 
Inches. 
35.9929 
36.0000 
36.0102 
45.0494 
35.9790 
B. 
Inches. 
35.966 
35.9U3 
44.964 
C. D. E. F. G. 
Inches. Inches. Inches. Inches. Inches. 
6 ____ 36.0111 -----·--· ---------- -----·----- ----------- -----·----- ·---------
7 ____ 36.0075 36.0013 36.002007 ··--------- 36.001473 ----------- ·---------
8 ____ 36.0000 35.9!)33 ---------· _ ----------- 35.993684 -----·----- ----------
9 .... 38.355 3H.3561 ______________________ ---··----·- ---···-··-· ----·----· 
10 ____ ---------· 3G00023 36.000802 ---------·· -----·-···· ---········ ---------· 
11.... . • • • • • .. . • _. _ .. _ _ _ _ _ 36. 000659 36. 000000 35. 9996.24 36. 000000 36. 000000 
12 -- - . --- ___ •. _. .• . . . . . . . . 36.001537 . -·· ..... -... -.... - -•• - . - ... - . - . - - . - - - . - . - - . 
13 .... ---------- ---------· 36.003147 ---···--··· ----------- -----·-···- ----------
14 ____ -----· ---- ------ ---· 36.000642 36.00009 36.000185 ·----,.,- ---- ---- ------
15 ____ ---- ------ 36.0000 -----· . ---- ·--- -- _ ··-· 35.939921 36.000058 ---- .....• 
16 ____ ---~------ ·-----·-- -· ·---··----· ·---------- ----------- ·---------- 35.999716 
17 - - - _ -- __ .. ____ . __ .. ___ . _ . _ .•.. _____ . _ - - .. __ . - _ . ___ .. _. _ ... - - . - . • • • . 35.999892 
18. _ ....•...... ____ • _ ..•• __ . __ .... _.. 35. 99938 . __ .........•.••. __ . _ ...... _ .. __ 
19. ___ . __ .• _________ . __ •. _ . __ . __ .. __ .. __ • __ . _ _ _ _ 31:i. 000000 . __ ... __ .• _ . __ .• _ .. __ 
20 - - - . . - - - . - . _ _ _ _ _ -_ . _ .. _ - 36. 000000 .. _ ....••• - . - - _ . _ .. - . - .. - .•. - _ . _ - ....•. _ .. _ 
NOTE B. 
By direction of the Parliamentary Committee of 1758, and in the pres-
ence both of that body and of Mr. Farley, deputy chamberlain, Messrs. 
Harris and Gregory, of the London mint, compared the several stand-
ard troy weights of the Exchequer, with the following results: 
4-ounce weight= All smaller weights - t grain. 
8-ounce weight= All smaller weights + ½ grain. 
16-ounce weight= All smaller weights + t grain. 
32-ounce weight= All sma-Jler weights+ 2 grains. 
64-ounce weight= All smaller weights+ 3 grains. 
128-ounce weight= All smaller w,eights + 14 grains. 
256-onnce weight= All smaller weights - 21 grains. 
The weighings which yielded these results were made at the London 
mint; the instrnmeuts employed being "a very curious and exact pair 
of .scales, belonging to Mr. Harris, and the scales used at the Mint 
for the weighing of gold." After recording the results in their report* 
the committee continued as fo11ows: 
Therefore beginning the Difference from the sixteen Onnce Weight, 
and carrying it on to the greatest Troy Weight in the Exchequer, the 
total Difference will be eight Grains and one-half. 
The fourth Part of which is two Grains upon sixteen Ounces, which 
is a Grain and a half upon the twelve Ounces or Pound Troy. 
* 13, p. 437. 
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Then the eight and four Ounces Troy of the Exchequer were com-
pared with the following Weights: 
F-irst, With the Pound Troy used at tlrn Mint in weighing of Go:d, 
which was heavier than that at the Exchequer one Grain. 
Secondly, With the eight anu four Ounces at the Mint of the 6th of 
Queen Anne, 1707, which was heavier than that · at the Exchequer 
lrnlf a Graiu. 
The eight and four Ounces of Queen .Elizabeth 1588 at the Mint, was 
heavier than that at the Bxchequer tliree Quarters of a Grain; 
another of the same Year of Queen Elizabeth at the Mint, stampt 
with a Tower, a 'fhistle and Crown, and EL and Crown, was heavier 
than that at the Exchequer one Grain. 
Mr. F-reema,n produced a four and eight Ounce of the 6th of ·Queen 
Anne 1707, by which he makes Weights for Sale, which was heavier 
than the same Weights at the Exchequer one Grain and tliree (.-luarte:rs: 
Therefore, upon an Average of all these Weights, the Pound Troy 
should be one Grain heavier than the Weights at the Excllequer, and 
that added to the Grain and a, llalf, which, upon the former Experi-
ments, the Weights at the Exchequer are too light a Medium taken 
from thence, makes the proper Iucrease of the Exchequer Pound Troy 
to be one Grain and one Quarter. 
And it is to he observed, that tlie Pound Tn,y Weight at the Mint, 
which is now used for Gold, and the eight and four Ounces at tlie Mint, 
marked with a Tower, and in the Time ot Queeu Elizabeth, are both 
one Grain heavier than the eigllt and four Ounces of the Exchequer. 
Aud considering that the Exchequer Weights have been used ever 
since the 30th of Queen Elizabeth, 1588, one hundred a,nd seventy Years, 
to size other Weights by, it is highly probable, that the Difference may 
bave been occasioned by the frequent Use of the Staudard. 
Your Committee endeavored to cowpare the Troy Weights with the 
original Standard at Goldsmith's Rall, from wheuce it is saiu, in the 
aforesaid Verdict of the 29th anu 30th of Elizabeth, that the Weights 
110w at the Exchequer were -made, and for that Purpose sent to Gold-
smith's Hall for the said Weights; but were informed that no such 
were to be found there, the Goldsmiths having uo Weights older thau 
tho ·e at the Exchequer. 
The committee's statement respecting the way in which the correc-
tion of 1½ grains wa <leduced from the weighings of the Exchequer 
weights is very obscure, and the re ult is not justified by generally ac-
cepted principle . If we put x for the sum of all the weights smaller 
than 4 ounce , then th re nlt of the weighings made by tlie committe 
may be writt n in the form: 
4 ounce divided 
4 ounce weight 
ounce weii-;ht 
l(j ()HllC W ight, 
:32 onnce \\eight 
fit ounce weigh 
1·> onncc· wei•rlit 
~Ii 01111ce w ight 
= 1 x 1 
= 1 x - ¾ grain. I = 2 x + ¾ grain. 
::::! 4 x + ¼ grain. I = x + 2¼ graius. 
- rn x + 5½ grain . 
_ :3i ;r + 22 grains. 
= G4 ;r + 9 grains. J 
pr c ·c<lin · further w , mn:t d ci<l . in wlmt. e11. e th . w ight 
r 0 , r<l cl a :t, n<l.ard , and I erbap. the mo t natural cour 
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will be to regard the entire set as a staudarJ of 51 :J troy ounces. In 
tha,t case the summation of the several columns gives 
512 ounces = 128 x + 39 grains. 
whence 
x = 4 ounces - 0.3047 grain (2) 
and by substituting that value in the equations (1) we obtain the cor-
rections to the several weights given in the secornl column of Table I. 
'!'ABLE !.-CORRECTIONS TO THE EXCHE QUElt STANDARD TROY WEIGHTS OF 1588, 
D1mIVED FROM THE WEIGHINGS MADE BY MESSRS. HARRIS AND CHISHOLM. 
Denomination Apparent Committee's ChiHholm's 
of correction correction correction 
Weight. in 1_758. in 1758 in 1873 
Grains. Grains. 0-rains. 
4 ounces divided ..••••....• .... ·- 0.30 - 0.42 - 1. 69 
4 ounces ... _ •............... .. 0.55 0.67 0.68 
8 ounces ...........••.....••••. 0.36 0.58 1.09 
16 ounces .............••••.••.•. 0.97 1. 42 3. tl4 
:32 ounces ..................•••• . - o. 19 1.08 3.82 
64 ounces .........•............. + 0.62 - 1. 17 - 5.04 
128 ounces ....................... + 12.2[> + tl.67 + 4.28 
256 ounces ................•...... - 10.50 - 17.67 - 53.58 
Sun1s ......•.•............ . ± 0.00 - 14.34 - 65.46 
From equations (1) and (2) we have 
4 onuces = 4-oz. weight + 0.5547 grain. 
8 ounces = 8-oz. weight + 0.3394 grain. 
Loss l>y 
wear iu 115 
years. 
Grains. 
- 1. 27 
0.01 
0.51 
2.42 
2.74 
3.87 
4.39 
- 35.91 
- 51.12 
whence it follows that the sum of the 8 and 4 ounce weights, which 
consUtuted the Exchequer standard troy pound, was too light by 
0.9141 of a grain. As the me~n correction obtained from the four 
weights belonging respectively to tbe Mint and to Mr. Freeman, agrees 
closely with this result, the true correction to the Exchequer standard 
must have been very approximataly 1 grain; and in adopting 1¼ 
grains the committee seem to have augmented the weight of the troy 
pound by about one-quarter of a grain. The corrections which result 
to the Exchequer troy weights upon the com~ittee's assumption that 
the sum of the 8 and 4 ounce weights was l¼ grains too light are given 
in the third colq.mn of Table I; while the fourth column contairn, the 
corrections found by Mr. Chisholm in 1873, * and the fifth column shows 
the loss of weight which oecurred between 1758 and 1873. In view of 
the fact that these weights were constantly used for comparing local 
standards during a period of no less than two hundred and thirty-seven 
years, from 158 to 1825, their excellent preservation is very remarkable. 
In the report of the committee of 1758 there is another set of com-
parrnon of the Exchequer troy weights, t said comparisons having 
been made on April U, 1758, in accordance with the directions of 
"50, p. 21. t 13, p. 435. 
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the committee, by Mr. lf'reeman and Mr. Reed, expert scale-makers, in 
the presence of Mr. Farley, deputy chamberlain. They are as follows: 
¼-ounce hollow = ¼-ounce solid + ½ grain. 
¼-ounce weight, = All smaller weights - t grain. 
½-ounce weigllt = All smaller weights - t grain. 
I-ounce weight = All smaller weights - ½ grain. 
2-ounce weight = All smaller weights - t grain. 
4-ounce weight= All smaller weights ± 0 grains. 
8-ounce weight= All smaller weights± 0 grains. 
16-ounce weight = All smaller weights ± 0 grains. 
32-ounce weight= All smaller weights - 2 grains. 
64-ounce weight= All smaller weights± 0 grains. 
128-ounce weight= All smaller weights+ 15 grains. 
256-ounce weight = All smaller weights - 24 grains. 
In tllese equations the symbol ± 0 is used to indicate the relation 
which the committee expressed b_v saying that the weights "very 
nearly agreed." 
Regarding the entire set of weights a.s a standard of 512 ounces, 
and putting x for the mass of the t-oz. solid weight we have 
¼-ounce solid lx. 
¼-ouuce hollow= lx +½grain. 
¼-ounce weight= 2:r. 
½-ounce weight= 4x. 
1-ounce weight= Sx. 
2-onncc weight= 16x. 
4-ounce weight= 3:.?x + ½ grain. 
8-ounce weight = 64x + 1 grain. 
16-ounce weight = 128x + 2 grains. 
32-onuce weight= 256x + 2 grains. 
64-onncc weight = 512x + 6 grains. 
128-onnce weight= 1024x + 27 grains. 
256-ounce weight = 2048x + 15 grains. 
Summing the various columns 
512 ounces= 4096x + 54 grains 
whence 
x = ¼ onnce - 0.0131H grains, 
t 46, p. 11. 
(3) 
( 4) 
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In ad1.lition to being less exact, the weighings . by Mr. Freeman 
differ from those by Mr. Harris principalJy in the sign of the correc-
tion to the 3~-ounce weight; the former stating that the 32-ounce 
weight was lighter than the sum of all the smaller weights and the 
latter that it was heavier. To ascertain which was right we have 
only to compare the resulti°:g SJTstems of correetions with those found 
by Mr. Chisholm in 1873. Table I shows that according to Mr. Harris's 
weighings all the weights have grown lighter during the interval from 
1758 to 1873, wliile Table II shows that according- to Mr. Freeman's 
weighings some have grown lighter and others heavier, and that by 
qnantities which cannot be attributed to accidental errors in the weigh-
iugs. In view of these facts there can be no doubt that the committee 
of 1758 was right in using only Mr. Harris's weighings, and it seems 
equally certain that the numbers in Table I should be adopted to the 
exclusion of those in 'ral>le II. 
TABLE JI.-CORRECTIONS TO THE EXCllEQUEif STANDARD TROY WEIGHTS OF 1588, 
DERIVED FROM THE WEIGHINGS MADE BY MESSRS. FREEMAN AND CHISHOLM. 
Correct.ions given l>y 
Apparent Committee's Mr. Chisholm-
Denomination of Weight. correction in correction in 
1758. 1758. 
For 1758. For 1873. 
Grains. Gmins. Grains. Grains. 
¼ ounce solid ...••.•..•........ - 0.01 - 0.03 0.0 - O.OG 
i ounce hollow ................ + 0.4D + 0.47 + 0.5 + 0.40 t ounce ......................... -- 0.03 -- 0.06 (J. 0 - 0.2L 
t ounce ......................•. 0.05 0.11 0.0 0.36 
l ounce .................... - ... 0.11 0.23 0.0 0.45 
~ ounces .........•••........... - 0.21 0.46 - 1.0 1. Ol 
4 ounces -.. -.. -... --.. ---.. --. + 0.08 0.42 0.5 0.68 
8 ounces ...................... - 0.16 0.83 0.75 1.09 
16 ounces ...............•....... + 0.31 1. 68 1. 75 3.84 32 ounces ..... . , ................. - l. 38 5.36 5.5 3.82 
64 ounces ...•................... - 0.75 8.70 - 9.0 - 5.04 
128 ounces .........•............. +13. 50 2.40 + 3.0 + 4.28 256 ounces ...••••................ -12. 00 - 43. 81 -45.0 -5:l.58 
Sums ...................... ::I:: 0.00 -63. 62 -61.0 -65.46 
From comparisons of their troy pound with their avoirdupois pound, 
aud with the 2-marc weight sent to them by the French Acauemy iu 
1742, the Royal Society of London found~-
(1) Tliat the .English avoirdupois pound weighed 7,004 troy grains: 
(2) That the French livre, consisting of ~ mares, weighed 7,560 
troy grains : 
And for three-quarters of a century the latter value was universally 
accepted. Further, when the metric system came into being the kilo-
*7, page 187. It is usual to designate li42 as the date of the exchange Qf stand-
ards, but the remark of Cassini de Thury (5, p. 135) shows that tho t.rne date must 
have been prior to April, 17:3 . In his paper of November, 1742, Graham makes only 
the indefinite statement that the exchauge was "proposed some time since." 
H. Mis. 142-40 
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gram was declared to consist of 18,827.15 French grains, of which the 
livre contained 9216; * or, in other words, the kilogram was declared 
equal to 2.04283 livres, whence, with the Royal Society's 'll(tlue of the livre, 
tlie English equivaleut of the kilogram wa8 computed to be 15,444 troy 
gmins. 
During some experiments at the London mint in March, 1820, it was 
found that the French livre belonging to that institution weighed only 
7,555 troy grains. This discovery led to an examination of the Royal 
Society's standards of 1742, which had been carefully preserved, and it 
was found that tbeir livre agreed with that at the mint, but their Troy 
poun<l was nearly 4 grains lighter than the Imperial standard of 1758, 
and their avoirdupois pound weighed only 7,000 troy grains instead of 
7,004.t Thus it was rendererl almost certain that the accepted English 
equivalent of the kilogram was about 10 grains too large, and, to remove 
all possible doubt, a direct compari8on of tlle English and French stand-
ards of weight was effected in 1821,+ through the co-operation of the 
respective governments, and then it was defiuitively ascertained tllat 
the weight of the kilogram is only 15,433 troy graius. 
The facts respecting the Royal Society's standards of 1742 are as 
follows: 
(1) The weiglJings recorded in the Philosophical Transactions, 1743, 
pages 553 and 556, give 
R. S. troy pound= Exch. (8 ounces+ 4 ounces) - ½ grain {5) 
R. S. troy pound= Mint (8 ounces+ 4 ounces) - 2! grains (6) 
whence 
Exch. (8 ounces+ 4 ounces)= Mint (8 ounces + 4 ounces) - 1¾ graius (7) 
(2) The weighings by Mr. Harris for the Parliamentary Committee 
of 1758 give§ 
Exch. (8 ounces+ 4 ounces)= Mint (8 ounces + 4 ounces) - t grain (8) 
whence by ( 6), 
(9) 
yal 
that th al 
t 31, pag 1!>-22. 
9 1:3, p. 4:37. 
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Society's troy pound was 3.9 grains lighter than the Imperial standard 
of 1758; whence 
but 
R. S. troy pound+ 3.9 grains= Standard of 1758 (10) 
Standard of 1858 = Exch. (8 ounces+ 4 ounces)+ It grains (11) 
and therefore 
R. S. troy pound = Exch. (8 ounces + 4 ounces) - 2¾ grains <)2) 
Considering the indefinfreness of ·the data respecting the weighings 
· made in 1820, equations (9) and (12) agree fairly well, but equation (5) 
is v~ry discordant, as are also equations (7) and (8). All the evidence 
seems to point to an error o( about l½ grains in equation (5); and if 
instead of (5) we write 
R. S; Troy pound= Exch. (8 ounces+ 4 ounces) - 2 grains (5') 
(7) will become 
Exch. (8 ounces + 4 ounces)= Mint (8 ounces + 4 ounces) -i grain (7') 
and then all the equations will be reasonably accordant. 
NOTE C. [Subsequently added.] 
Assistant 0. H. Tittmann, of the U. S. Coast and Geodetic Survey, 
in charge of weights and measures, has recently shown that the dis-
crepancies in the values assigned to the meter in terms of the yard 
depend maiuly upon errors either in the assumed lengths or in the 
assumerl coefficients of expansion of the stamlards employed.* By a 
skillful use of the data published by the various observel's, combined 
with the known coefficient of expansion of t,he iron committee meter, 
"CM," of the U. S. Uoast aud Geodetic Survey, he has succeeded iu 
determining the absolute expansions of the standards in question, and 
by means of these expansions lie bas referred all the observations to 
the said committee meter and to the present British Imperial yard. 
From the data thus reduced to a common standar<l he has obtained 
the very consistent results given in the fourth column of the following 
table. The values iu tue third column are those published by the ob-
servers themselves, and it is now evident that they really depend upon 
several different British and metric units. As there is no means of re-
ferring the standard used by Prof. W. A. Rogers to the committee meter, 
his result could not be included in the table. . 
LENGTH OF '.l'HE METER EXPRESSED IN ENGLISH INCHES. 
Date. Authority. 
1817-32 .. ___ . _______ .. ____ ..... _. Hassler _ . __ ••..... 
118 ...•...............•.•.•.•... l{ater ............ . 
1 35 . _.. . . . . . . . . . . . . . . . . . . . . . . . . . Baily .........• ~ _. 
1866 ...•.............•.....•.••.. Clarke ...... . A•• 
1885 . . . . . . . . • • • • • . . . . . . . . • . • . . • • . Comstock .... _ _ .. 
Pt1blishecl 
value. 
39.380917 
39.37079 
39.369678 
39.370432 
39.36985 
Indiscriminate mean. __ ........ __ .. , ............ . 
* See 72 and 74. 
Value in terms 
of British 
Imperial 
yard and of 
the commit-
teem et er, 
CM. 
39,36994 
.39.36990 
39.36973 
39.36970 
39.36984 
39.36980 
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DETERMINATION OF THE MEAN DENSITY OF THE EARTH 
BY MEANS OF A PENDULUM PRINCIPLE. 
By J. WILSING. 
Translated and condensed by Prof. J. HOWARD Go RE, Ph.D.* 
Four different methods have been used in the determination of the 
mean density of the earth. The first is based upon the measurement 
of the deflection of the plumb-line in the neighborhood of great mount-
ain masses; the second upon the determination of the length of the 
second's pendulum at various distances from the earth's center. Accord-
ing to the third and fourth methods, the attraction of a body of known 
mass, usually of a globular shape, is ascertained by means of the torsion 
balance, or directly with an ordinary balance and compared with the 
constants of gravity. · 
The first attempts towards the solution of this problem were by Mas-
kelyne, receiving a new discussion at the hand of Hutton a few years 
later. Maskelyne's results depended upon the measurement of the de-
flection of the plumb-Hue caused l>y the attraction of Schehallien, in 
connection with an approximated value for the density of the moun-
tain. This estimated density, derived from the snperficial strata alone, 
was so subject to uncertainties that the result can be regarded as 
nothing more than a rough approximation. Later and more general 
investigations have shown that local deflection may arise from a variety 
of co-existing or conspiring causes, so that the attraction of elevations can 
be accounted for by the presence of depressions or interior defects in 
the earth's mass. In such a case, a value for the attracting mass which 
is deduced from the exterior configuration alone, must lead to incorrect 
results. Similar objection can be applied to tbe method of pendulum 
swinging, which was made use of by Carlini and Airy, and more recently 
by von Sterueck and Albrecht. 
Hence the invention by Coulomb of the torsion balance and its ap-
plication by Cavendish to the problem in question marked a great 
advance toward its accurate olution. The great sensitiveness of this 
irrntrument make its po· ible to render measurable tbe attraction of 
ball of a tew hundred weight, the mass of which can easily be ascer-
• From Pnhlica.tioucu tles astrophysikulischen Ob::iel'\'atoi'iums zu Potsdam, vol. 
v1, Potsdam, 18 7, 18 1:3. 
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tained by weighing, so that the determination of the dem,ity of the 
earth enters into the realm of laboratory investigation. However, this 
sensitiveness which eliminates the uncertaint,y in the computation of 
the attracting forces has, as a consequence, some disadvantages which 
were first mentioned by Francis Baily while engaged upon the same· 
problem. These drawbacks consist chiefly of a limited inertia and sta-
bility against accidental disturbances, especially temperature changes 
and the variations in the twisting force of the supporting thread. In 
the interesting investigations of A. Cornu and J. B. Baille the disturb. 
ances just referred to seem to have been essentially eliminated. Unfor-
tunately it is not possible to form an opinion regarding the ace uracy of 
the results from the short report that is given in Compt. Rend., 1878; 
Lxxxvr, pp. 699-702. At all events measurements with the torsion 
balance must be regarded as especially difficult. 
For this reason the fourth method, the determination by the means of 
a balance of the change in weight of a bo<ly caused by the proximity of 
a second body of known mass, has the preference. It is trne, howe,Ter, 
that the ordinary balance is not sufficiently sensitive to measure the 
attraction of bodies as small as those employed in the torsion balance. 
Jolly, who first made use ot this method, utilized a ball oflead of 120 
hundred weie;ht. At this time Messrs. Konig and Richarz are working 
at Jolly's method, using a parallelopipeu. block of lead of 2,000 hun-
dred weight. Since it is necessary to actually determine the weight of 
these large bodies, a task rendered difficult on account of their size, 
the measureurnnt of their attraction requires the transposition of them 
while being weighed. Jolly had four scale pans, two of which were 
fa ~tened below the others by a wire 21 meters "long; he determined the 
increase in the weight of a glass vessel :fi.lleu. with mercury which wa 
cau ed by its transfer to the lower scale pan under which was the at-
tracting ball of lead. This trausfer caused a loss of time, and neces i-
tated a frequent stoppage of the balance, a condition which might seri-
ously affect the re alts since the change iu the relative po ition of 
knife-edge and its r ting place would bring about a cleforrnity in tlie 
former, cau ing a di turbance in the o cillation of the balance. 
I hav ught to overcome the e difficultie by turning the in ' tru-
m nt thr u rrh 00°, that i , by replacing for a horizontal ba1ance a verti-
a.l n rap n lulum who e knife-edg i above the center of gravity 
~ u l v r • n ar t it, up n the hyp the i that tlJC en, itiv ne s of the 
app· ra n. n1'l mat rially incr a. ed if it form a ri 0 ·i<l y t m and 
j • pr t <l from fl xur by •ing ' Upported with it· lengtli vertical. 
' h n i i · po· ·ii I to u e with mall r and mor a ily bandl d 
th .· rv~ ti n, without <lifficnlty while the 
n during tl1 pr gr ss of h w rk i n-
rial , J l), mtn. w:: .' e n rn •t <l iu whi ·h h tim , f 
eilh i 11 wa pro1011u· 11 to he d ~: ir1,1l x 
m ni m · h· a fim l p ·utlnlum wa · (; mpl 
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DESCRIPTION OF THE APPARATUS, 
'rhe pendulum consists of a drawn brass tube 1IIJ long, 4.15cm in diam-
_eter, and 0. 16c111 thick, which is strengthened near its middle by meaus 
of a frame, U E FD. At this place are two mortises · 
on opposite sides of the tube, B F, rectangular in 'Flg.l 
shape, 9cm long and 2cm wide, for the insertion of the 
resting place or bed L for the knife-edge S which is 
firmly fastened to the pendulum. The upper portion 
of this bed is a slightly concave piece of agate of 5cm 
i~ length and 1cm in width securely attached to the 
supporting brass. The knife-edge, also of agate, bas 
the same length as its bed. Its cross-section is an 
equilateral triangle with sides 1. 7cm long. Tbe edge 
is not perfectly sharp, and on account of the concav-
ity of the bed rests on it only near the end: The slits 
just referred to_ serve as a guide to the knife-edge and 0 
also.admits the air into the interior of the tube so 
that there may be a quick and equable response to 
all temperature changes. The ends of the tube are 
closed by means of brass caps which carry conical 
pins. Upon these pins balls of brass, A, are attachell 
by means of screws. The pins are prolonged beyond 
the balls and one of them carries three small mova-
ble screws, N, whose determinations will be given t; 
. later; at the other end corresponding to this addi-
tional weight a brass disk of equal weight is screwed 
on so that the symmetry of the apparatus is pre- L 
served. Through the upper end of the pendulum rod 
perpendicular to the length of the knife-edge there is 
a slender screw, G H, 7cm long, which serves in ad-
justing the position of the center of gravity. Di-
rectly before and behind the knife-edge circular mir-
rors of 3,5cm diameter are attached, with whose as-
sistance the swinging of the pendulum can be observed. In order to 
avoid magnetic interferences, brass is used throughout the entire il1-
strument. 
DESCRIPTION OF THE OBSERVING-ROOM. 
The observing-room, 4m square, is situated· in the basement of the 
west wing of the observatory. As the walls are very thick and the 
room, being on the southern side directly unJer the cupola, is protected 
from the direct rays of the sun, the changes in the temperature are 
very slight. 
In the middle of the room there was a rigid pillar of brick with its 
foundation 3 feet deep. On its sou th side is the cast-iron bracket which 
upports the penduium, so arranged that when once placerl. in a perpen-
dicular position it can be securely held so. The whole is protected 
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from air disturbances by means of a wooden box covered with clotll 
and fastened directly" to the pilla.r. The front of the box can be taken 
off, so as to remove or replace the pendulum, while an openiHg, pro-
vided with a cover, in the top allows the weights to l>e moved at will. 
On the sides in front of the mirrors, already described, are small square 
windows closed with glass. Later this box was covered with a coat of 
white lead. 
'rhe telescope with which the oscillations were observed had an open-
ing of scrn and socm focal distauce. It was fastened on a brick pillar in 
communicating passage. The scale utilized in the observations was 
on glass; it was 50cm iu length., and was placed at a distance of 500cm 
from the mirror. The magnifying power of the telescope was such that 
the tenth of a millimeter could be approximated, and after some prac-
tice the twentieth, a value which represented about a second of arc. 
1'he graduation error in the scale was never greater than 0.01 nun, 
THE ATTRACTING MASSES. 
Until now balls of lead have been universally used. But on account 
of the softness of lead it is almost impossible to secure a geometric 
body homogeneous in its structure; besides, the continued suspension 
would bring about, through the action of gravity, deformities. For 
these reasons, 11otwithstanding its small specific gravity, the preference 
was given to cast-iron, and for practical convenience and the possibility 
of a more exact figure the cylindrical shape was chosen. They were 
cast under pressure, and upon a subsequent weighing and examination 
for specific gravity they appeared practically identical. 
These rua.sses, each of which weighed 325 kilograms, were so bung by 
a wire rope over a system of pulleys that they al ways balanced one an-
other, and could be easily moved, one up, the other down. The length 
of the rope was so adjusted that when one of the cylinders was directly 
opposite the upper end of the pendulum the other would be on the op1w-
ite side and directly on a line with the lower end. In order to ob,iate 
any lateral motion and consequent shaking, each cylinder was provided 
with guiding rollers which ran up tracks attached to uprights, firmly 
held in their proper places. Tllis and similar precautions were so well 
taken that <luring the entire series of observations no jarring wa ob-
erved. 
.ARRANGE IENT OF '.l.'HE OB, ERV .A.TIO NS. 
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exceptions, separated from one another by a complete double swing. 
The observations were repeated, so as to have two or three sets of four 
readings for each day. The arc of oscillation gradually decreased to a 
fixed limit, since the series were so arranged that the transfer of the 
weights could be made to follow that phase of oscillation in which the 
change in the direction of the force causes a retardation of its motion. 
The amplitude of the arc was between three degrees and a few minutes, 
with about 45' as an average. 
With the determination of the position of equilibrium that of the du-
ration of the oscillation is closely allied. The time of the tram;it of a 
division of the scale over the wire of the telescope could be estimated 
within 0.1 secon1i. These trausits were usually observed on three divis-
ions. If the times of transits of the same phase were observed, the dif-. 
ference would give an approximate value for the time of a double oscilla-
tion; which1 however, must be corrected for the decreased arc owing to 
the resistance of the air. 
For the reduction of the observations there is still needed a deter-
mination of the sensitiveness of the pendulum. This is also found from 
the period of oscillation, by changing the position of the supplemental 
weights attached to the upper end of the pendulum. ·Each observed 
period in combination with the normal period gave the moment of in-
ertia and the distance of the center of gravity from the knife-edge. 
In all the observations a cllronometer giving stellar time was used, and 
was compared both before and after each series with the standard clock 
of the observatory. Barometric readings were made, as well as those 
for temperature, which were taken from thermometers placed in various 
parts of the room. , 
Laplace noticed, and Bessel proved by experiments, that the shape of 
the knife-edge supporting a pendulum exerted an appreciable effect 
upon the period of oscillation and the diminution in the amplitude. 
Since this period furnii;ihes an important element in all reductions, it 
was necessary to .investigate the effect of the dulling of the knife-edge. 
At the same time the resistance of the air and its resulting interference 
were investigated. 
The computation of the moment of inertia was divided into parts, 
taking up first the moment for the mean position of the instrument as 
previously determined, using in this connection the. moment of a mate-
rial line coincident with the axis of the pendulum rod and perpendicu-
lar to the line joining the centers of the attracting masses. The at-
traction of the masses is : 
2n:f mg o( v (a-h)2+R2 - v (a+h)2+R2+2h) 
in which mg is the weight of the ball, f a constant, o, 2h, and R the 
pecific gravity, height, and radius of the cylinder, and a the distance 
of the middle point of the ball to the center of the cylinder. If l is the 
distance of the center of the ball from the knife-edge, the moment will be: 
2n:fmgol ( v a-h)2+R2 - v (a+h)2+Hi2+2h) 
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The effect of the screws and the rollers serving as guides for the 
cylinders was next investigatetl and al1owance therefor duly made, 
likewise for such other parts as were not of an eliminating character. 
After making all corrections that presented themselves the result was 
the desired moment for the normal position of the pendulum. The 
next thing was to find what change was produced upon this moment 
by giving to the pendulum a, certain position; that is, when the pendu-
lum is at a known point, as shown by the reading of the reflection on 
the scale. By combining both elongations certain terms in the com-
putation disappeared, thus simplifying the labor. If 2<p(a) represents 
the moment in the normal position of the pendulum, regarding a as 
the distance from the origin, b the linear deviation of the middle of the 
ball, e the deviation, likewise expressed in linear measure, caused by 
attraction, the mo·ment will be expressed by <p(a+b-e) for the first 
position of the weights and <p(a-b-e) for the second. The sum of 
both is ·2<p(a-e)+b2<p"(a-e), but since <p"(a-e)=O, the resulting 
moment can be expressed by 2<p(a)-2e<p'(a), a value which can be ac-
cepted as sufficiently accurate when it is considered that e never ex-
ceeds two millimeters. 
Although the attraction of the cylinders upon the instrument is the-
oretically determined with sufficient precision, yet the accuracy of the 
final result is limited by the closeness with which the constants are 
known. Therefore it is preferable to eliminate from the final result 
those constants which can not be ascertained with the .desired accu-
racy. This can be done in the following simple manner: 
Suppose a series of observations with the complete apparatus gave 
for the mean density L1, and a second series after diminishing the 
weights on the upper end of the pendulum gave L1,,; the difference be-
tween these two values reats upon a false value for the specific gravity of 
the pendulum, not regarding errors of observation for the present. If X 
is the error in the moment arising from this cause, the true value can 
be derived from L1=L1,+ ~ , L1= L1,,+ x , in which rn, and rn,, are ob-
m, rn,, 
tained from the observations. In this manner the attraction of the 
weights upon the pendulum-rod appear to be perfectly eliminated 
from the final re ult. It i conditioned upon tbe ,alue accepted a the 
a traction f th ball al n , in which no uncertainty is involved, while 
the agre ment L1, and L1,, furni hes a thorough control over the experi-
m nt. 
rr c i n for th r ' i ta.nee f th air wa applied, and a law for the 
1 r . in tb amplit Hl ought. 'Ihi wa found to be proportional 
t h fir pow r f th 1 ci y, re ult which agr e with the xpre · 
n l y ill for th ff c f the air upon the tor ion 
with gr a care, and in ach ca the 
mparecl witb th ta lard', while 
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the specific gravity was ascertained from some metal taken from the 
same crucible from which the weights were cast. The relative position 
of the weights and pendulum balls during the observations was-an im· 
portant factor, as was also the radius vector of each of the balls, and 
they were most carefully investigated. It was found that after the first 
few days there was no hippreciable change in the length of the wire rope 
supporting the weights, so that the ~mployment of ·the mean relative 
position could not introduce dangerous errors. The length of the 
pendulum balls from the knife-edge, the principal element entering into 
the computation of the moments, was measured by a standard catheto-
meter belonging to the Prussian commission of standards. The dis-
tance of the knife-edge from the scale was ascertained by means of 
direct measurement and by triangulation with results quite llarmonious. 
In the determination of all the constants the effort was made, and suc-
cessfully it is believed, to keep the error within one unit in the third 
decimal place. 
Just here it might be mentioned that, taking every possible element 
into consideration, the resulting moment of the pendulum with the balls 
for both positions of ·the weights was 10.310M, while without the balls 
it was 4.35780, in which o represents the specific gravity of the weights. 
DISCUSSION OF THE OBSERV .A.TIO NS .A.ND RESULTS. 
The observations consisted of the determination of the duration of 
oscillation and tlle equilibrium position of the pendulum, for which a 
series of fourteen observations were made with the balls on the pen du. 
lum and twelve with the balls removed. They were begun with a large 
amplitude and continued until the arc passed over was only six or ten 
minutes. In both cases a continuous decrease in the time showed it-
self, which could not be explained by the usual reduction to the 
smallest swings. Hence the time was taken for two double swings 
when the amplitude was at an average value, and two or more times 
taken on each side of this value. These observations were adjusted 
graphicall_y, a method which answered in this case in consequence of 
the regularity in the values. The theoretical time was compared with 
the observed, and the discrepancy reduced to a minimum. Knowing 
the equilibrium position of the pendulum, and the distance of the ball 
from this poiut, at each elongation a simple subtraction gave the dis-
tance of the ball from the attracting body. 
The formula used in the final computation was : 
g = a constant L1;?TR[ l+a-(;a-E) cos2 rp J 
in which L1 is the desired density, R the polar radius, o the ratio of the 
equatorial centrifugal force to the polar(
28
:.06) c the ellipticity of the 
eartll ( ~wJ.15 and <p the geographicall atitude (52° 23"). This gave 
H. Mis. 142--41 
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with the balls Ll,=5.651±0.017 and without L1 11 =5.731±0.020. As al-
ready intimated the discrepancy is to be ascribed to the inaccuracy in 
the determination of the weight of the pendulum, so, using the formulre 
already given : 
A A X A A X f h" h A m,L1,-m11L111 £/=~,+-, ~=~,,+-, rom w 1c £1=-----
m, m,, m-m11 
the reduced observations gave 
m,=4.6268± 0.0136 
m11 =1.9269±0.006 
from which the mean density L1 =5.594± 0.032. 
The probable error of the final result might have been reduced by in-
creasing the number of observations. Still it seemed better while test-
ing this new method not to accunmlate too much material or more than 
was needed to reach a reasonably accu!'ate result. But since the ex-
periments here made point to the possibility of a better solution of 
this problem, it is intended to carry the observations further, and by a 
new determination of the constants to secure results independent of 
their first determination. 
CONCLUSION. 
For the purpose of comparison, the previously-found values for the 
mean density might properly be given here. 
Maskelyne found from local deflection at Schehallien, 4. 713; Colonel 
James, at Arthur's Seat, 5.14; Carlini and Airy received from pendu-
lum determinations 4.837 and 6.6~3, and in more recent times Menden-
hall and von Sterneck, 5.77. 
Cavendish (5.48), Reich (5.49, in the revision 5.58), Baily (5.66, after 
correction by Cornn and Baille, 5.55), Oornu and Baille (5.56) used the 
torsion balance, finally Jolly (5.692), Poynting (5.69) utilizing the ordi-
nary balance. The result here found is considerably smaller than 
tho e found by J olly's method, and slightly larger than the values 
which the torsion balance gave, especially the corrected value of Baily. 
I think, however, that the correction here referred to as made by Oorun 
and Baille admit of critici m. As in the present case, Baily observed 
ill each o ition of th weights four stationary points. He also u ed 
the time when the balance was stationary at its greatest elongation 
for changing the w ights, o that the last observation of each series 
migb at th ame tim b the first of the next eries. With most of 
bi rvati n tll diffi r nee between two consecutive elongation on 
th n id did n t agr with the corresponding differ nee on the other, 
a l forth rm re thi di.ft r nee wa alway greater on the ide where the 
fir tr a in w . rnn and B ille concluded that this lack of ymme-
pre ence of a con tant error which wa not 
qu nt adju tment . owever, it i not equally 
ncy f thi rr r i. to i11cr a e the final r ult. 
Ii f th irr<'gularity referred to in the diminution 
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of the amplitude is owing to unsteadiness which was caused by the 
change of the weights, and therefore influences the first reading of each 
series. But it is not easy to see how the disturbance, which was so regu-
lar, can be explained in this manner: especially since Baily has ex-
pressly referred to the perfrct isolation of the masses, and their easy 
motions free from jar. He did not explain with equal clearness the way 
in which he obviated such disturbances as might arise from change of 
temperature, disturbances which, at the beginning of his observations, 
caused serious difficulties. T'he supposition of a difference of temper-
ature, scarcely shown by a thermometer, between the masses and the 
balance inclosed in a thick box seems justified, and such differences 
are sufficient to explain the disturbances of a system swinging with 
such a slight inertia. They would be analogous to the irregularities 
which have been observed in these experiments to exist between the 
temperature of the two sides of the pendulum-rod and which were in 
direct dependerrce upon the algebraic sign of the motion of the zero 
point from the source of heat. The disturbances which showed them-
selves in Baily's series of observations were regarded as a charige of 
sign in the course of the zero point, which produced such an effect that 
the observed deflection grew regularly with the time since the transfer 
of the weights to their new position. The plan of computing the posi-
tion of equilibrium from the last three numbers of each series, a method 
which leads to a much smaller value, was set aside by Cornn and 
Baille for one which will increase the error in the reduction of Baily's 
work. It would have been too much to expect for this reason a smaller 
value for the mean density of the earth from Baily's observations than 
would have re~mlted from the avoidance of this error, a remark intensi-
fied by the deviation of his result from those deduced by others from 
the torsion balance. Unfortunately it is not possible to reach from the 
observations any conclusion regarding the two opposing hypotheses, 
since no readings are given of a long series without changing the 
weights. 
The observations here given have shown that the pendulum is a most 
excellent instrument for the determination of gravity, a problem which 
for a time it did not seem eompetent to solve. It is to be hoped that 
its somewhat restricted domain may be extended. In this connection 
there may be mentioned the determining of inner friction, a matter of 
great importance in the mechanical theory of gas. Since the resiRt-
ance of the air in the case of a sensitive pendulum causes a rapid de-
crease in the amplitude of the arc, the amount of retardation is so con-
siderable that an accurate determination of the desired quantity can 
best be secured from a few observations. The results might be modi-
fied by an appreciable change in the sensitiveness, atmospheric press-
ure, or temperature. Stokes has discussed the case in which an infin-
it ·1y 1 ng cylindrical rorl oscillates so that its axis remains parallel. 
The olution of this i closely related to that of a rod swinging about 
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a fixed axis in a closed box, if in addition to the conditional equations 
which are to be fulfilled on the surface of the rod certain others are 
introduced. In this way Stokes reduced Baily's experiments with the 
rod-shaped seconds pendulum. In the foregoing case the pendulum-
rod was hollow, into which the air could enter unrestricted. This con-
dition complicated the problem ; however only a few cllanges in the 
construction of the pendulum would be necessary in order to render 
Stokes's theory applicable. 
May the apparatus whose application to a special case is here shown, 
prove itself useful in physical fovestigations in other realms. 
In "Publicationen des Astrophysikalischen Observatoriums," vol. 
VI (the preceding part of this abstract), I have given a series of obser-
vations which I prosecuted with a peculiarly constructed pendulum for 
the purpose of determining the mean density of the earth. The dis-
cussion of these observations led to satisfactory results, but the exper-
iments justified the expectation that a greater accuracy might be 
reached by an elimination of certain obstacles, partly of an accidental 
nature, and especially by a more thorough protection against the influ-
ence of temperature change. The results of the observations made 
after the application of the contemplated improvements gratified the 
anticipations, since the probable error in the latter set of experiments 
is only one,.third of that obtained by the former. The axes of the cy-
_ linders, which were directed towards the center of the balls attachtid 
to the pendulum, during the first experiments made an angle with the 
plane of oscillation in order to secure a sufficient proximity of the balls 
to the attracting masses. This state of affairs complicated the numeri-
cal computation of the situation of the pendulum with respect to the 
masses, since besides the measurement of the separation of their sur-
faces from the mi<ldle point of the apparatus it was necessary to accu-
rately ascertain the difference of direction which the axes of the masses 
made with the plane of oscillation. The supports were so changed that 
the axes could be brought precisely into the plane of the pendulum. 
This simplification made it po sible to secure such a position as to allow 
a more ready and accurate measurement of the di tance of the masses 
from the apparatus, and at the same time it serrnd to keep it in that 
po ition. On both ides of the pillar which supported the instrument 
place were attached for the upport of a contact lever rotating about 
aver ical axi . On arm of tbi lever, terminating in a harp point, 
r te agai t the back of the attracting mass, while the other arm 
v r a hort cale divi<l <l into millimeter , provided with a r g-
ring P r t that it, p . ition could be readily a certaine<l. 
th l ngth of th rm w re a 1: 4, a cllange in the ituation of 
lin r ul tim t to t 11th of a millimet r with ut dif-
rv m men of th ma , the pin of tb 
i hi thr uO"h action of a pr ure weight 
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on the lever. The guides on the sides were renewed and made stronger 
so as to counteract all swinging motions of the masses. 
While the changes and improvements just referred to were being 
made to secure a more accurate and ready determination of the con-
stants, protection against the ill effects of sudden and irregular changes 
in temperature in the neighborhood of the apparatus was so complete 
as to obtain a closer agreement in the results of the experiments. The 
door and window were also tightened and the wooden coverings coated 
with paint. The box containing the pendulum was covered with tin-
foil and white-lead, and the attracting masses were likewise subjected 
to a covering of tin-foil so as to free them from the action of the lamp 
which illuminated the scale. To still further secure the apparatus from 
sudden changes of temperature during a series of observations all oper-
ations were conducted without entering the room, employing electricity 
to mark the correct height of the cylinders when their positions were 
changed. 
With the precautions just referred to, it was possible not only to keep 
the temperature of the room constant during a series of observations, 
but also to eliminate, so far as the thermometer would show, the effect 
of the warmth of the lamp, which was apparent during the first set of 
experiments. · 
A disturbance was however noticeable, caused by a temporary hori-
zontal stratification of temperature, which in the neighborhood of the 
apparatus was interrupted by the changing of the masses whose tem-
peratures were unequal. I sought to compensate the operation of this 
interruption by so attaching lead disks of the same diameter as the 
cylinderR that they remained in every position opposite the masses, in 
this way securing at·each change the same temperature throughout any 
horizontal cross-section of the pendulum. 
The order of observing is essentially the same as during the former 
series; however, instead of having a. pause in tlie middle of the set, with 
four readings on each side, or before and after, the eight or ten readings 
of the elongations of the pendulum were consecutive, in this way 
making it possible to discuss the observations of a day as equably dis-
tributed over the period of observation. In the determination of the 
time of oscillation of the pendulum after the removal of the extra weight 
on its upper end a better method was adopted by computing the desired 
quantity directly from the means of two series of observations separated 
from one another by a considerable interval. 
In the first experiments I computed numerically the attraction of the 
masses upon the pendulum rod. The result was important, especially 
as a control or check upon the experiments, but on account, of the un-
certainty in the computation of certain constants which entered into 
the work, it wa not to be compared with the latter results which were 
obtained by an empirical elimination. In these computations t.his con-
trol could be dispensed with, thus relieving one of the numerical work 
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which the determination of the moments of the pendulum required. On 
the other band it was desirable to make surer the empirical elimination 
or ascertaining of these constants by increasing and modifying the ob-
servations. I have therefore made a series of observations, using ou 
the pendulum balls of lead the same size but heavier than the brass 
balls, which, combined with the series made without any balls, gave an-
other result independent of the result obtained when the brass balls were 
used. 
In all other respects the method of reduction was the same as during 
the first determination. 
The value found for the mean density is 5.579 :::l: 0.012. 
AMERRIQUES, AMERIGHO VESPUCCI, AND AMERICA. 
By JULES MARCOU. 
INTRODUCTION. 
The Amerriques tribe of Indians, now few in number, are confined 
to their mountains, called Sierra Amerrique, which form the cordillera 
between Lake Nicaragua and the Mosquito coast, in the province of 
Ohontales, Nicaragua. 
By a combination of circumstances, not rare, in what pertain to the 
first discoveries made in the New World, the name of A.merrique was 
not printed or perhaps even written in documents until 1872, when the 
late Thomas Belt, a naturalist of geniusJ during an exploration of 
Nicaragua, heard of the name and used it in his excellent and very 
remarkable book "The Naturalist in Nicaragua," London, 1874. De 
Humboldt says : '' Les pays decouverts Jes premiers sont aujourd'hui 
oublies et presque deserts." (See "Examen critiqpe de l'histoire de la 
geographie du nouveau continent," vol. In, p. 381, Paris, 1839.) 
SIERRA AMERRIQUE AND THE AMERRIQUES. 
I quote all I have been able to gather on the subject: 
"At a short distance to the west (of Fairbairn's ranch, 2 leagues from 
Libertad, Nicaragua), rise the precipitous rocks of the Amerrique range, 
with great perpendicular cliffs, and h~g-e isolated rocks and pinacles. 
The name of this range gives us a clue to the race of the ancient inhab-
itants. In the highlands of Honduras, as has been noted by Squiers, 
the termination of tique or rique is of' frequent occurrence in the name 
of places, as Ohaparrist-ique, Lapaterrique, LJotique, Ajuterique, and oth-
ers. The race that inhabited this region were the Leuca Indians. - - -
I think that the Leuca Indians were the ancient inhabitants of Chon-
tales, - - - and that they were partly conquered, and their territories 
encroached upon by the latter before the arrival of the Spaniards." 
Now the Chon tales Indians are confined to the western part of the 
province of that name (departamento de Ohontales), west of the cordil-
lera or Amerrique range; while all the eastern part, as far as the .Mos-
quito coast ( Reserva Mosq uita ), is inhabited by uncivilized Indians 
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called Oaribisi or Oaraibs, and also Amerriquei:;, Oarcas, and Ramas In-
dians-tribus de aborigenes no civilizados-as they are called on maps of 
Nicaragua. 
On Fairbairn's Ranch : '' There are many evidences of a large Indian 
population having live,l at this spot, and their pottery and fragments 
of their stones for bruising maize have been found in some graves that 
have been opened." -. - - "There are many old Indian graves, covered 
with mounds of earth and stones." (See "The Naturalist in Nicara-
gua," p. 154.) .At page 324, Belt refers again to the cordillera, saying: 
"About noon we came in sight of the Amerrique range, which I recog-
nized at once, and knew that we had reached_ the J uigalpa district.'' 
As regards gold, Belt, the engineer of the Chontales Gold Mining 
Company, during bis four years' residence in Nicaragua, was particu-
larly well posted as to the location of the mines; and he says: ,. Gold 
mining at Santo Domingo is confined almost entirely to auriferous 
quartz lodes, no alluvial deposits having been found that will pay for 
working. - - - The gold does not occur pure, but is a natural alloy 
of gold and silver, containing about three parts of the former· to one 
of the latter. - - - The small town of Libertad is the principal min-
ing centre of Chonta.Ies. There are a great number of gold mines in its 
vicinity." · 
The absence of paying placers, or auriferous alluvial gravels, in the 
valleys of the Rios Mico anu Carca, the two main affluents of the Rio 
Blewfields, shows that they had been worked out in the old Indian time. 
The following letter from Mr. Belt, written a short time .before his 
premature death,* is interesting, because it gives bis impression after 
reading my first paper on the '4 Origin of the n_arne America," published 
in the At.lantic Monthly for M~rch, 1876: 
M. JULES MARCOU, 
LONDON, April 8, 1878. 
Salins, Jura, France: 
MY DEAR Srn: I am much obliged to you for your kind letter and 
the copy of your most ingenious sp~culation respecting the origin of the 
name'' A.merique." 
The Aruerrique range in Nicaragua was well known to me, and the 
curiou coincidence with the name of the continent had often struck me, 
but only a a coincidence. 
I hope our, ugg tion will receive the at.tention it deserve , and that 
the origin of th name will be thoroughly inquired about. Should it 
tnrn out a you eliev , you will have cleared up a mo t interesting 
p int. 
I m, dear ir, your very truly, 
THOMAS BELT, 
In 
City (Kansas), 
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i;nany years in the dsitrict of Chontales, and who was also a personal 
friend of Thomas Belt. Here are extracts from two of his letters to me : 
WASHINGTON, D. c., December 29, 1887. 
The word .Amerrique is pronounced as Mr. Thomas Belt wrote 
it by the natives of the tribe, with whom I have conversed. These In-
dians seem to have been formerly a powerful tribe. .At a distance from 
tlie sierra (range), in the level ground, there are extensive spaces which 
were at one time cemeteries and undoubtedly belonged to these Indians. 
It is certain that towards the south other tribes inhabited that region. 
It is, moreover, easy to note that they kept up, from a very ancient date, 
a communication with the Atlantic coast, cultivating probably friendly 
relations with the once war-like tribe of the Moscos, who held the coun-
try from about Laguna de Caratasca (Honduras) and the Oape Gracias 
a Dios to a little south of the Laguna de Perlas and the rio Blew.fields. 
At the present day the Amerriques are few in number, but I do not 
feel able, at the moment, to give any sufficient reason for the fact. They 
are not molested by any one and they live at their ease in their mount-
ains, but it is evident that no long time will elapse before they disap-
pear entirely, perhaps by absorption into other tribes. - - Mr. 
Thomas Belt, to whom you refer, must have bad occasion to know the 
mountains and the Indians of that name during a journey which he 
made over the cordillera to Matagalpa and Segovia. I served under the 
order of that gentleman in the mines of Chontales, anu enjoyed the 
honor of his friendship and confidence. 
WASHINGTON, January 12, 1888. 
- - - I can assure you that the insinuation, ascribed to Mr. Peralta, 
that the name Amerrique was invented by my deceased friend, Mr. 
Thomas Belt, is an entirely gratuitous one. The mountain range and 
the tribe of the Arnerriques have existed in Nicaragua .for centuries 
which it is beyond our power to determine; and these facts may be veri-
fied at any moment. Moreover, Mr. Belt was a serious person, who 
would never have lent himself to a deception. 
This protest of Senator J. D. Rodriguez was brought out by the posi-
tion taken by a few opponents, who claimed that because the map-
makers have not inscribed the name Amerrique on any of the maps 
known until now, the name Amerrique applied to a chain of mountains 
of Nicaragua was created out of Mr. Belt's "inuer consciousness." 
Don Manuel M. de Peralta, minister of Costa Rica at Washington, wrote 
a letter to the "President of the Republic of Nicaragua, Don Ad. Car-
denas, askiug if there really is in "el departamento de Chon tales" a 
chain of mountains known by the name of Amerique, Amerrique, or 
Americ. The answer not only confirmed the existence of the Sierra 
Amerrique, but also of a tribe of Indians called" los Amerriques"; and 
that the spelling of the name was as Mr. Belt wrote it: Amerrique, with 
two r's. 
From those well-authenticated facts, we can be fully confident that 
there are still in existence the remnants of an Indian tribe calling them-
selves .Amerr,iques, formerly powerful, and extending over a great·part 
of the ground between the Lake of Nicaragua and the Atlantic coast. 
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The mountains to which they are now confined are calle<l. A.merrique 
range, or Sierra A.merrique; and they have occupied for centuries the 
richest gold area of the region. The gold mines are numerous and are 
worked even to this day, on a great scale, round Libertad, Santo Do-
mingo, and Juigalpa, where great quantities of the precious metal have 
been and are still extracted. The name Juiga1pa (Huzgalpa) means 
the country of gold; and the name of the Mosquito coast in the Indian lan-
guage is Tauzgalpa, or Taguzgalpa. Galpa means gold, so that the true 
name of the country between the Cape Gracias a Dios to the Rios Rama 
and San Juan, instead of being Mosquito coast or Mosquita, is, accord-
ing to the aborigines, Gold Coast. 
Now let us see about the firRt explorations by European navigators 
of the coast of the central part of the New World. 
FIRST VOYAGE OF VESPUCCI. 
From the beginning we are confronted by the most contested of Ves-
pucci's voyages, May, .1497, to October, 1498. Las Casas, Herrera, 
Charlevoix, Robertson, Tirabos~hi, Munoz, Navarette, and Washing-
ton Irving declare that the author of the" Quatuor Navigationes" has 
forged his first voyage. Alexander de Humboldt, after calling his so-
ca1led first voyage pretendu, tries to show an al-ibi for Vespucci, who, 
according to his opinion, was then in Sevilla and at San Lucar super-
intending the arming of a fleet for the third voyage of Cristoforo Co-
lombo, from April, 1497, to May, 1498; and accordingly in a material 
impossibility of having then accomplished his first voyage, which fin-
ally he calls "problematic voyage of a contested date,"* admitting as 
proved that the date of May 10 or 20, 1497, is false. 
F.A. de Varn hagen is the only person who has accepted and maintained 
by excellent arguments and proofs drawn from the three historians, 
Pierre Martyr d'Anghiera, Oviedo and Gomara, the authenticity of the 
first voyage. After a careful study of all the objections, I have come 
to the same conclusion with Varnhagen, who correctly says, that "if 
the fir t voyage is not true, all fall to the ground;" and al o, "if we 
admit that Ve pucci has been guilty of not telling the truth in regard 
to such an important voyag , then we mu t treat him as a forger and 
an impost r, and accept nothing of all that he ay in his four voyages." 
n fact, if the fir t voyage is a fable, or even only "problematic," Ves-
ucci i a fabuli t and an impo ter who can not be trusted. But I do 
not Ii ve it i tb ca e. Ve pucci, according to the great admiral, 
ri t £ ro olomb , W< a good man (es 1n/u,cho hombre de bien), unfor-
tun t in hi mm rcial ent rpri e, but eagerly looking out to 
t r put tion f iu gr at di overer and traveler, what I have 
11 him tan fino, in talian ( ouvelle recherches, p. 80, Paris, 
. ) 
• Examen critique, vol. iv, p. 292. 
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According to Varnhagen the chiefs of this expedition of 1497 were V. 
Y. Pinson and J. D. de Solis; they first saw the land in the vicinity of 
the Cape Gracias a Dios,and after two days' sailing, in following a sandy 
coast, they stopped at a small harbor near the Laguna de Oaratasca, 
Honduras. They met there a great many Indians of the Cara'ibes typ(}, 
some of whom possessed a few gold ornaments, which they got from 
some neighboring tribes. As we know now that the Amerriques Indi-
ans · had relations with the Uaraibes of the coast as far as the Laguna 
de Caratasca, we have here the first contact of the Spaniards with the 
Indians possessing a little gold on the coast of Central America; and 
it is possible that the name A.merrique was then spoken of as a tribe of 
Indians and a country rich in gold, for it is the only gold area of that 
part of the coast of Honduras. 
i'HE LAST VOYAGE OF COLOMBO. 
Cristoforo Colombo in his fourth and last voyage sighted the Cape 
Gracias a Dios the 14th of September, 1502, followed all along the _Mos-
quito coast, until he stopped at Quiriviri (Huert,a Island), now Booby 
Island, opposite the Indian village .of Caria'i at the mouth of the Rio 
R ma. He staid there ten days, from the 25th of September until 
the 5th of October. There he repaired his vessels and let his crews 
recruit after their very fatiguing navigation from Cuba. 
The Indians were friendly and there was a great deal of communica-
tion and intercourse between them and the one hundred and fifty Rea-
men composing the crews of his four caravels (schooners). Colombo 
in his Lettera rarissima says that at Caria! he heard of gold mines in 
the province of Ciamba; that he took with him two Indians who con-
ducted him to another place called Carambaru, where the aborigines 
.are always naked and carry round their necks mirrors in gold, which 
they declined to exchange on any account. At Oaria'i, the Indians 
named several places where gold mines existed; the last named being 
Veragua, 25 leagues distant. 
As de Humboldt says, that letter is not clear; i_t is written in a mel-
ancholy mood, and characterized by many obscurities and want of 
order, due to many injustices and deceptions to which Colombo was 
subjected at tbe end of his life. Colombo was then an old man, almost 
infirm, when he wrote the letter at Jamaica, the 7th July, 1503, just 
after returning from the rich gold region of Veragua; being badly treated 
by the governor, Ovando, his mind was more or less affected by his suf-
fering, and it is not strange if he did not give all the details and all the 
names of the countries rich in gold, as well as the names of the Indian 
tribes with which he came in contact. 
However, from his letter, we can say almost to a certainty that Caria1 
was at the mouth of the Rio Rama, that Colombo beard there of the 
tribe of Amerriques as possessing a good deal of gold, which the Span-
iards were so anxious to get; that he took with him two Indians with 
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whom he went to Carambaru, another land. Carambaru in all proba-
bility, as we shall see -if we consult a map of the coast, was at or near 
the mouth of the Rio Blewfields and them he found Indians wearing 
round their necks mirrors in gold which they declinPd to trade away. 
Those l:l'ldians can not be-any others than the Amerriques, who then 
inhabited the gold area of the province of Ciamba, occupying all the 
placeres of the Rios Mico and Carca, the two main affluents of the Rio 
Blewfidds. Being not successful in his endeavor to get their gold mir-
rors, Colombo was not well disposed to speak much of those Indians, 
and he did not give their name nor the name of the country from whicll 
they got the gold, speaking only of the province of Ciamba and the vil-
lage of Carambaru, without localizing the area of gold in the Sierra 
Amerrique, as he did for Veragua. · 
But because Colombo did n_ot write the name Amerrique in his letter 
to the King and Queen of Spain it does not follow that he did not hear it; 
and it would be against all that we know of discoverers of gold regions 
if tlrn name Amerrique was not heard and afterwards repeated by Co 
lorn bo and the _ one hundred and fifty men of his crews. If Colombo 
is the on~y man who ever wrote anything about that eventful and diffi-
cult voyaf~, all his hundred and fifty companions spoke at their return 
of what they saw and heard during the voyage; and it is to them, and 
probably also to Colombo, that is due the spread among the people of 
the naru~ .Amerrique as a country rich in gold and of Indians of that 
name po:-.nesr-i~g· gold mirrors as their only article of dress. The name 
passed from m~ 1th to mouth, first among seamen, and then it pene-
trated int · \'.;€ continent of Europe so fast that in less than twelve 
years t,he name Amerrique was generally used to designate the New 
World, ac-..:ording to a contemporary, John Schoener, of Bamberg. 
That the name came from the masses of the people and not from the . 
few scholars who could read and write Latin is admitted by everybody. 
Officially the name was" Las Indias" and'' New World." Until 1520 
we do not possess a single map with the name America, and if any ex-
isted with that name, they liave been lost and destroyed, since their 
number must have been extremely limited; and they can not be quoted 
as having sprt>ad the name among the people, who then did not know 
how to read, for we must always have in mind that it was the begin-
ning of the sixteenth century and that the number of people able to 
read and write was very small and formed a special class far above the 
common people and having only occasional contact ~ith the masses. 
In resume, Colombo and his one hundred and fifty companions saw 
Indians on the Mosquito coast wearing gold mirrors round their necks 
aud otherwise naked. They had long talks with them in regard to 
countries and peoples where the gold existed in their neighborhood. 
We know nowthatthoseindianswere theAmerriques Indians, thattbe.v 
live still in the most productive gold area of that region, and that the 
Sierra Arnerrique is, according to Thomas Belt, the most conspicuous 
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land-mark between Lake Nicaragua and the Atlantic coast. After the 
last voyage of Colombo of 1503 the name Amerrique spread sn fast in 
Europe among the sailors and common people that in 1515 it was gen-
erally adopted a.nd used to designate the New World. Such are facts 
which seem well established. 
Now we come to the singular and rather mysterious christening of 
the New World at St. Die., in Lorraine. 
CONFUSION OF VESPUCCI'S CHRISTIAN NAME, 
The Christian name of Vespucci is an example of confusion unique 
in history. Being an Italian, it was to be expected that his first name 
would be given exactly by his countrymen; on the contrary, they are the 
authors of all the confusions. As far back as 1503, or 1504 at most, the 
Italians Lorenzo Pier Francisco di Medicis, of Florence, and Giovauni 
del Giocondo, of Verona, call Verpucci Albericus, a Christian name well 
known ; and even since, until a few years ago, Halians, and more e~pe-
cially Floren tins, have persisted in calling him Alberico and even Alber-
tutio. I made diligent researches to kuow exactly Vespucci's Christ-
ian name. In a country like Tuscany and its capital Florence, where 
so many erroneous and forged documents have appeared on Vespucci 
in manuscripts, letters, printed books, and even inscriptions engraved 
on marble that I was obliged to be very careful before accepting any 
name that it should be well authenticated by indisputable docurnents . 
.After many researches I did not find anything certain until tlrn appear-
ance of the :first letter of Vespucci to Laurentio Petri de Medicis, with the 
name Albericus Vesputi11s, in 1504 or 1505. And in m,v second paper, 
'' Nouvelles Recherches ur l'Originedn nom d'Amerique" (Bulletin Soc. 
de Geographie, p. 66, Paris, 1888), I say: "As long as the Christian name 
of Ve pucci bas not been submitted to a very minute and exact control, 
we must remain in doubt as to which is the true one, Alberico or 
Amerigo." - - "The que tion bas a certain importance, althougll 
its olutiou doe not touch the vital and most important part of the 
origin of the name Am rica, which remain, undecided between the 
poetical lic~n e of J an Ba in and the indigenous name in the New 
World of Ainerrique. The deci ion of this point will involve Vespucci 
mor r I ' a cording t the help which be may have given, perhaps 
with ut ku wiug it, to th cbri t ning at St. Die." 
It i tru tllat inclio d th n toward Alberico in tead of A1nerigo for 
th hri ·ti n nam f e pucci, aud in my econ<l paper I have 'Yivec 
r n wbi b e m to 11 tain that vi w; aying, however, sev ral 
im . in ·1 aking f .Arne'rigo, that it wa either bi tnwCbri tian name, 
r n 1 :urn m r n i kn am • 
ilig nt r ' ar h 
lb li, n hri i 
truly 
th n 
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HAMERICUS IN DANTE AND .AMERIGO IN MACHIAVELLI. 
My son, Dr. Philippe B. Marcon, succeeded last year (1888) in finding 
twice the name Hamericus and .Amerigo; first in Dante Allighieri, ,. De 
Vulgaris eloquentia," liber secundus, caput vi, and in the Comedia di 
Nicolo Machiavelli, in his Opm·e, vol. nono, Milano, 1805, where he has, 
as his first personage, Amerigo, vecchio Padrone, and as his last, frate 
Alberigo; besides he speaks at page 45 of the same volum 3 in Novella 
piace volissima di Nicollo Machiavelli, of a '' figlinola d' Amerigo Do-
nati." In Dante we have two provencal poets of the name Hamericus, 
written with an h, as a family name written in provencal or langue d'oc, 
"Aimeric." Even now the name Emeric is a family name in Provence. 
Dante inhabited Provence for some time, and was well acquainted 
with two Provencal poets, Emeric of Belinoi and Emeric of Peguilain; 
and in translating the family name of Emeric into Hamericus, its Latin 
form, it does not follow that he regarded Emeric as the Provencal name 
of the Florentine Amerigho; and we can not quote Dante as having 
translated the name Amerigho or Amerigo into Hamericus. 
AMERIGO IN SPAIN IN 1495. 
A short time after I received a lett.er from Don Marcos J. de la Es-
pada, the most learned Americanist of' Spain, and who knows more 
about the Archives de Indios than anybody else. The letter, dated 
Madrid, 22 de Marzo de 1889, says : " Por el consta que Amerigo Ves-
pucci se llameba y se llamabe Amerigo en las libros de cuentes y despa-
chos de armadas a Indias perde el afio de 1495." 
The oldest document made public in Spain before this was a receipt 
dated January 12, 1406, with only the name Vespuche, and no Christian 
name. The first time we have the Christian name of _Vespucci, in well-
authenticated documents, is in the two letters of Oristoforo Colombo of 
the 5th and 25th of February, 1505, written two years after the return 
of Colombo from his last voyage. Now since the discovery of Senor de 
la Espada we have the flhristian name Amerigo in 1495, consequently 
before any of the voyages of Ves 11Ucci to the New World, and before the 
fourth voyage of Colombo to Nicaragua aud Veragua. It is most im-
portant, for the Libros de gastos de armadas of the archives de la casa de 
contractation at Sevilla, are justly regarded as an excellent authority 
for everything relating to the first voyages of discoveries of the New 
World or Las Indias. 
• 
AMERIGRO IN THE ARCHIVES OF MANTOVA IN 1492. 
Lately I have received from Rome a paper: "Come veramente si 
chiamasse iI Vespucci, e se dal nome di lui sia venuto quello del Nuovo 
M ndo, nota del socio Gilberto Govi" ( Lfondiconti della R. accademia 
<l<'i Lincei, vol. IV, pp. 297-307, sednta del 18 nov. 1888, Roma, 4:to). 
The author, Signor G. Govi, has the good fortune to publish the only 
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truly authentic letter of Vespucci that bad yet been found in Italy. 
It was discovered by Signor Davari conservatore dell 'archivio Gonzoga 
di Mantova, and although very short-only seven lines-is most impor-
tant for it is wholly written by Vespucci, who was, as I have said be-
fore, an excellent calligraphist. The date is : Sy'bilie die xx:/ decembris 
M 0 0000°LXXXXII (Sevilla, the 30 Dec., 1492), and consequently 
before the return of Colom ho from his first voyage. The very distinct 
signature is : 
Ser. Amerigho Vespucci mer-
chante fiorentino for 
Sybilia. 
I have received a photograph of the letter and its address, by the 
courtesy of an Italian friend; and I here give the fac~simile of it, as 
well as of the signature to a letter of Vespucci to the Cardinal Arch-
bishop of Toledo, dated Sevilla, 9 December, 1508, which was published 
in Jae-simile by the Spanish Government in 1878. Those two letters 
are the only authentic ones we possess; and the signatures are too 
important in the question of the origin of the name America not to be 
carefully studied. 
Now we have, without any possible doubt, the Christian name of 
Vespucci, written by himself Am.erigho with only oner and an hat the 
last syllable, in 1492; and Amerigo with only one r and no h in the 
Libros de cuentes y despachos de armadas a Indias in 1495. 
Gilberto Govi'"' thinks that it is the Italian Fra Giovanni del Giocondo, 
who translated and changed too freely Am,erigho into Alberico. It is 
only a personal opinion, without any base to rest upon, for the original 
letter of Vespucci to Lorenzo Pierfrancisco de Medicis is unknown. 
Generally, tran~lators do not alter and change the signatures of authors; 
an<l. so long as we have no positive proof to the contrary, we must say 
that Vespucci used for his Christian name, in 1502 or 1503, the name 
Alberico or Alberigo. But as his secon<l. letter to Piedro Soderini, writ-
ten in 1504, is signed Amerigo, it is evident that he did not make use of 
the name Alberico for any length of tim_e. There are certainly strong 
su picions that he made use of it, not only in bis first letter to Medicis, 
but also because Gomara, a Spanish historian of great reputation, in 
his General Hi tory of the Indies of 1551, uses both names, saying 
Americo or Alberico Vespucci, showing that in Spain the name of Al-
*Govi died suddenly at Rome, in June, 1889, a few months only after his communi-
cation to the Accademia dei Lincei. He was a physicist-mathematician of taleat,. 
H. Mis. 142-42 
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berico must have been known quite well during the first part of the 
si:x:teenth century, although we do not know a single example of the 
name having been used in any official authentic Spanish document re-
lating to y espucci. 
COSMOGR.APHI.lE INTRODUCTIO. 
Thanks to the discoveries and researches of Alex. de Humboldt., 
D'Avezac, and a few others, we know a great deal about the Oosmo-
graphire Introductio of the Vosgian gymnasium of St. Die, in which is 
found the first- announcement of the name America as the name of the 
New World. The interested reader will find all the descriptions, dis-
sertations, and conclusions of the extraordinary value attached to this 
~ now very celebrated small quarto volume in the "Examen critique," 
by Alex. de Humboldt, 5 vols., Paris, 1839; " Martin Hylacomilus 
Waltzemuller," by D'.Avezac, Paris, 1867; and "Nouvelles recherches 
sur l'origine du nom d'Amerique," by Jules Marcou, Paris, 1888, in 
Bulletin Soc. geographie. 
The only addition to our knowledge about the printing press of St. 
Die, is that it was removed in 1512 to Strasburg, from whence, very 
likely, it came; and that the same types used for the Oosmographire 
Introductio were used at Strasburg in 1512 and 1513 to finish the print-
ing of the Ptolemey's Geography of 1513, two-thirds of it having been 
printed at St. Die between 1505 and 1510, as D'Avezac has proved. So, 
instead of calling it the Strasburg's Ptoleme, it ought to be called the 
V osgian Gymnasium Ptoleme, or at least the St. Die and Strasburg's 
Ptoleme. 
M. Ed. Meaume has lately proved the existence of a fourth eJition, 
or more properly speaking, fourth issue, of the Oosmographim Introductio 
of St.-Die, which had been considered by d'Av:ezac and Mr. H. Harisse 
as an amalgamated copy, composed with parts taken from the first and 
third issue or edition. (See "Recherches critiqm~s et bibliographiques 
sur Americ Vespuce et ses voyages," par Ed. Meaume, Chapitre iii, 
"La Gosmographim Introductio, etmle bibliographique sur les quatre 
premi' res editions-Saint-Die, 1507~ p. 83, in "Memoires de la Societe 
d' Archeologie, Lorrairn,," 3 illme serie, vol. XVI, Nancy, 1883.) 
The late M. Meaume thought that this reprint or last issue was made 
in 150 , although dat d, like the thirt1 editiou, 29th August, 1507. It i 
very probable that W:tltzemliller (Zlacomylu ') tried a second time to 
pl er tly hi uam a the author of the book instead of the col-
l tiv n m f the Vosgian ymna ium; but bcrng proml_)tly detected, 
the i u a to ped at one , ju ta Gauthier bad topped the di tri-
ati n f h fir ti ue. Thi explain the great rarity of the fourth 
n. Only £ ur copi am now known: the one called the 
f 1 tz, u w in the po e ion of M. Langlard, of 
y Mr. Ilari e in bi " i Ii hec· 
o. 7, p. 9.,, el nging to the Lenox 
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Library of New York; the third copy is in the Mazarine Library in 
Paris (an incomplete copy, having only the first thirty-eight leaves); 
and tlrn fourth copy is preserved in the city library of Besan9on. 
After having been deterred twice from naming himself as the sole 
author of the St.-Die book, Waltzemiiller got up a special ·edition of 
bis own, which he had printed at Strasburg in 1509. Very likely these 
proceedings caused an estrangement and a final breach between the casti-
gator (proof-reader) .Zlacomylus and the Vosgian Gymnasium, and this 
was the main reason for the stopping of the St.-Die's Ptolemey edition, 
and its transfer to Strasburg in 1512, where it was issued at.last in 1513. 
"LE QUATTRO GIORN~TE." 
. After his success with the publication of his .first letter to Lorenzo 
Pierfrancisco de Medicis, Vespucci took special precautions to have all 
his voyages well known in different parts of Europe. ru· his letter to 
Soderini, of 1504, he speaks of a book written by him under the title 
" Le Quattro Giornate," which was never published, and the manu-
script of which had escaped all researches until this day. But he wrote 
a resume of it, dated Lisbonne, September 4, 1504, taking special care 
to address it, first, to the King of Spain; second, to his friend the 
Gonfalonier of Florence; and third, to King Rene, due of Lorraine. 
The copy addressed to Ferdinand of Spain was never published, and 
until now has not been found in the archives of Spain. Probably it 
was written in Spanish, and with a dedication to the King. The copy 
addressed to Soderini was published in 1506, at Pescia, near Florence, 
by Piero Paccini, under the title, '' Lettera di Amerigo Vespucci delle 
isole nuovamente trovate in quatro suoi viaggi," in an Italian rather 
incorrect, containing a quantity of Spanish words and phrases, as 
might be expected from a man like Vespucci, who had lived at least 
twelve years in Spain or among Spaniards. It was dedicated to His 
Magnificence Signor Pietro Soderini, Perpetual U-onfalonier of the II-
lustre Republic of Florence, but without the name, giving only his title 
of'' Magnifice Domine," and '' Vostra Mag." 
The third copy was addressed to Rene, King of Sicily and Jerusalem 
and Due of Lorraine. It was published in 1507, at St. Die, by the 
G_ymnasium Vosagense, under the title "Quattuor Americi Vesputii 
N avigationes," in Latin, translated by the Canon Jean Basin, from a 
French version. That French version was never published, or, if pub-
lished, no copy of it has ever been found; and the manuscript is un-
known, very likely lost and destroyed. It is dedicated to the " Illus-
trissimo Renato Jherusalem et Sicilio Regis;" but for some unexplained 
reason the dedication to Soderini was copied entirely, with only the 
name of the good King Rene put instead of" Magnifice Domine," and 
,, T. M." (taa majestas) in tead of "Vostra Mag.," which has been ren-
dered by the translator from Italian into French as "Vestra Majestas" 
or" Votre Majeste." It has been the custom to say that Jean Basin 
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made the change, in his Latin version, as a sort of poetical license. But 
it is very doubtful, for King Rene received the French manuscript, and 
very likely the person who sent it made f.he dedication, as it is the 
custom when you address Royalty. Besides, Rene gave the manuscript 
to his secretary, Gaultier Lud, and finally Lud delivered it to Jean 
Basin; and it is too much to suppose that Jean Basin took upon him-
.self to alter the manuscript to such an extent, for it would have raised 
protests from both Lud and the good and honest King Rene. 
Who did send the manuscript to King Rene is not known with cer-
tainty. Alexander de Humboldt thought it was Vespucci himself, and 
everything favors the same conclusion. Vespucci was desirous of no-
-toriety as a great traveller and discoverer. He addressed his first letter 
to a Medicis, after placing the relation of his third voyage in the hands 
of the King, Don Manuel of Portugal; and he addressed his second 
letter first to the King, Don Ferdinand of Spain, and second to the 
Perpetual Gonfalonier of Florence, instead of Lorenzo Pierfrancscio de 
Medicis, who was dead. Evidently Vespucci sought the good opinions 
of the great of the earth, and to acquaint them with what he did as a 
navigator and discoverer. Not knowing French, he had his manuscript 
translated, and the translator did it literally, only by an oversight of 
Vespucci he wrote the dedication to the illustrious King H,ene, and sub-
stituted for Vostra Mag., "Votre Majeste." Very likely Vespucci in-
tended to make some changes in the term of the dedication used for 
Soderini, but by some mistake or misunderstanding, or from being 
at some distance from the translator,-if the translation was made in 
Florence, which is probably the case.* Vespucci was not able to see 
that the dedication to King Rene was correct, and the elegant poet, 
Jean Basin, simply translated into Latin the French version without 
any explanation or rectification, not knowing if Vespucci really had oc-
casion to know King Rene in his youth. 
~o trace of a correspondence between Vespucci and King Rene bas 
bt.l.en found. We are reduced to conjecture. Vespucci wa interested 
to enrol among his admirers such an important personage as the good 
King Rene, known as a Mecmnas and a seeker for geographical new , 
for it is known that he had sent Ringman twice to Italy in order to 
control the text of Ptoleme and procure the best copies it was po sible 
to collect. There i no doubt that Vespucci wa well informed of what 
wa g ing on in the world. He knew that Lorenzo Pierfranci co de 
M <li i wa d ad, and that hi fir t letter had been publi hed in Latin 
in ri · an he wanted hi econd letter to be al o publi hed in Latiu 
i ntral r I . 
ti p i I b t 
four ; f 
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to account for the position taken by Jean Basin and the whole Vosgian 
Gymnasium, that Vespucci was the discoverer of the· New World, a 
position which can not have been taken lightly and without the knowledge 
and consent of King R-ene. It was well known that Cristoforo Colombo 
was the discoverer; and the members of the Vosgian Gymnasium can 
not have ignored the fact, because the first voyage of Colombo had been 
published not only in Paris, but also in Strasburg in 1497; and Ring-
man, who had inhabited Paris and had been twice in Italy, must have 
been well acquainted with all the history of the first voyage of 
Colombo. 
The reference of the discovery of the New World to Vespucci by t_he 
Vosgfan Gymnasium of St. Die in ll07 is a very suspicious act, which 
can not be explained, except that a conspiracy existed after the death 
of Colombo to reduce, and even obliterate, the great celebrity attached 
to his memory, and that Vespucci was a party to, or at least helped 
secretly, the undertaking. The members of the Vosgian Gymnasium 
were not in a position to decide so bluntly, as they did, that Vespucci 
was the discoverer of the New World; and it is impossible to explain 
the position they have taken, without supposing that they had recourse 
to uqderhand influences, and a special desire to create a rival and an 
adversary to Colombo. 
The second letter of Vespucci is written in a very careful way, in 
order to escape all associations with any of the other navigators. He 
has taken a special care not to name a single commander or chief of 
the expeditions in which he was engaged, and any one not well 
acquainted with all the first voyages to the New World will easily be 
deceiYed, and be led to believe that he was in command himself. As I 
have said before, his two published Jetters are the work of a very 
shrewd man, a tan fino in Italian. It fa unique in maritime voyages 
that a man who was a subordinate does not give the name of the chief 
of his expeditions. That he may hav'e passed over one of those names 
may be understood and regarded as a forgetfolness of no great conse-
quence, but that all four are passed silently over is a case of willful 
negligence. 
Vespucci certainly addressed the manuscripts of his voyages to the 
Kings of Spain and Portugal, to a Medicis and to the Perpetual Gon-
falonier of Jflorence; and it is reasonable and natural to suppose that 
he did send them also to King Rene, Due of Lorraine. The other sup-
position, that King Rene received the French translation of the four 
navigations of Vespucci from another source can not be acc13pted, unless 
it wa proved by authentic facts and documents, which is not the case. 
Humboldt says: "Vespucci was in correspondence with Rene II"* 
Unhappily nothing bas been found yet in the archives of Lorraine on 
the ubj.ect, and we are reduced to probabilities and inductions. 
• Examen Critique, Vol. 1v, p. 107. 
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AMERIGE, AMERICUS, AND AMERICA. 
However this may be decided, the Vosgian Gymnasium published in 
April, 1507, a Latin translation of the resume of the four voyages of 
Vespucci, and in the introduction, Gosmographim Introductio, is the 
christening of the New World under the name of Arnerica, in honor of 
Americus (A.merige) Vespucius, who discovered it. 
It took many years to prove that Vespucci was not the discoverer of 
the terrafirma of the New World and consequently ha<l no valid claim 
to its name, and the numerous and voluminous discussions and contro-
versies on this subject have lasted until this century. 
Jean Basin, the translator from the -F.rench into Latin of the" Qua-
tuor navigationeH" of Vespucci, instead of retaining the word Amerige 
for the Christian name of Vespucci, as it was in the manuscript, turned 
it into Aniericus. He knew perfectly well that it was a very free trans-
lation, not easy to accept without an explanation, and consequently he 
took the precaution to print in two places ()f this small book the word 
Amerige very conspicuously opposite Americus1 in order to show that uy 
Americus he means the Christian name of Vespucci. The French trans-
lator from the original Italian text ditl not translate Amerigo by Americ, 
or Emeric, or Ai:meric, but by Amerige; it was only in 1515, when a 
French translation by Mathurin Du Redouer of the third voyage of Ves-
pucci appeared in Paris, that Amerigo was translated into Emeric and 
not Amerige; ~nd strange to say, Redouer translated it from the cele-
brated collect.ion of Vicenza of 1507, in which the Christian name of 
Vespucci is Alberico; showing what confusion Vespucci and bis friends 
had already created by using indiscriminately the word Amerigo aud 
Alberico, two different names in Florence, where Machiavelli in his 
Gomedia uses both for two entirely different personages calleJ Amerigo 
and Alberigo. 
TRIPLE ERRORS IN THE CHRISTENING OF ST. DIE. 
The Vo gian Gymnasium first attributed the discovery of the New 
World to Ve pucci in 1507, two years after the death of Colombo, a11d 
during the life of Ve pucci, who did not die until 1512. Ve pucci did not 
rectHy the error, and no docum nt exi t which show any step taken 
by him to decline the honor. Thi ab"ence of prote tation on his part 
ha a t 11 lency to u tain the idea that it was he who suggested. to 
ing u nd th Vo gian Gymna ium that he was the discoverer of the 
rld for oth R ne and the Gymna ium knew beyond any po · 
t th great di,' very of 149i by Ori toforo Colombo, arnl 
in h ir favor whi h can b given i , that V pu i 
i c v r tll terra finna, the di c verie of C lorn 
t th i ·l nd ' nu he t h ucceed l in impre ing on 
L rr in r h t fall ci u id a. 
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As to the christeuing of the New World with the name Americus, in 
honor of .Americus Vespucius, the Vosgian Gymnasiuru has gone out 
of all rules, not only in giving the Christian name of a traveller or navi-
gator to a great country, but also in spelling his name, transforming 
Amerige or Amerigo into Amerio. It is a well known rule that names 
given to any great country newly discovered are either the family 
name, if in honor of the discoverer, or the Christian name of some mem-
bers of royal reigning families. We can quote: "Strait of Magellan, 
Hudson Bay, Vancouver Island, Juan Fernandez Island, Colombia and 
Columbia, Washington, Van Diemen Land or Tasmania; Cook, Laper-
ouse, Torres, and Davis Straits ; Baffin Bay, Parry Islands, Kerguelen 
Islands, Heard Islands, Urozet Islands, 1.'ristan do Cunha Island, Ker-
madec Island, Bougainville Island, Lord Howe Island, Fernando do 
Noromha Island, Grinnell Land, Wilkes Land, etc.; and on the other 
· side: Carolina, Maryland, Virginja, Georgia, Victoria, Philippine 
Islands, Queen Charlotte Islands, Charlestown, Charles River, Cape 
Charles, Jamestown, James River, Isabel Isrand, Port Adelaide, Terre 
Louis Philippe, Franz Joseph Land, etc. 
If the explanation of the Vosgian Gymnasium is accepted the onJy 
exception to the rule is a continent covering a hemisphere,-that is to 
say the greatest geographical fact existing, and that in the face of a fact 
admitted by everybody, even the Vosgian Gymnasium in the Ptoleme 
of 1513, that Cristoforo Colombo discovered the New World. 
The name Amerigho, or Amerigo, or Amerige, which are the three 
variations in spelling kn.own until 1507, would give in Latin: Amerigo-
nius, Amerighius, Amerigo, or even Amerige, but not Americus. Jean 
Basin, in making such a lapsus lingre, must have been influenced and 
entirely directed by the aboriginal name of Amerrique, which reached 
Europe four years before, and had time to spread as a name of a coun-
try and a tribe of Indians rich in gold, for in 1503 Colombo and his one 
hundred and fifty seamen returned from Cariai and Carambaru on the 
Mosquito Coast. Being assured by some one, perhaps directly by Ves-
pucci himself, or indirectly through Laur~nt Phrisius (Pries) of Metz, 
an attaehe to the service of the Due of Lorraine; the canon Jean Basin, 
-an enthusiast like all poets, and a master in the art of eloquence and 
fine writing,-perceiving the analogy between the christian name of 
Vespucci, Amerigho, and more especially Amedge, and the somewhat 
popular name of A.merrique, Basin thought that a part of the New World 
was already named after the Christian name of Vespucci, and instead 
of proposing to call the New World Vespuccia, as he ought to have 
uone, he called it America. A poetical creation due to a too great im-
aginative power. Beside the erroneous notion of the discovery of the 
New World by Vespucci, Basin committed another error, that the name 
Amerrique must be derived from .Amerige, creating a confusion which 
was ab olutely inexplicable, without the knowledge we have now of 
the existence of a tribe of Indians called Amerriques, inhabiting a coun-
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try rich in gold, and carrying round their necks mirrors of gold at the 
time of Colombo's visit in 1502. 
The Vosgian Gymnasium is responsible for the christening, but it is 
certain that no one of the other members, except Basin, had any eu-
tlmsiasrn. about it, or even any sympathy with it, for no one of them 
uses the word America in any of their publications. The proof-reader 
(castigator) Martin Hylacomylus (Waltzemiiller) wrongly credited as the 
God-father of the New World, was not a partisan of the name America, 
for he does not use it in any of his publications, not even on his map of 
the New World of the Ptoleme of 1513, called only Terra nove, without 
the name America anywhere. The canon Gauthier Lud, secretary of 
the Due of Lorraine, did not use it in his: Speculi orbis declaratio, etc., 
1507, and Ringmann, the Vosgian poet and professor of cosmography 
(geography) at St. Die and afterward at Basel, never quoted it. 
The only publication in which tb.e name America is found, after the 
proposition of the Vosgian Gymnasium in 1507, is in the "Globus 
mundi,'' 1509, Strasburg, without name of author, but which is attributed 
to Jean Basin, the translator of the "Quatuor Navigationes," and the 
true God-father of the New World, _and there it is found only once in 
the chapter De Descriptio Terrre . 
IN 1515 THE NAME AMERICA IS ALREADY POPULAR. 
John Shmner, of Barn.berg, in his ~, Luculentissima quredam terrre 
totius descriptio, etc.," published in 1515, makes the important and sig-
nificant remark that the name America was already accepted, use<l, and 
popular. How can the name have been popular in 1515, when it bas 
been impossible to find it printed on a single map, and in no other books 
than the small and extremely rare pamphlets of the Oosmographire Intro-
ductio and the Globu.11 mundi? To be sure, some maps with the name 
America may have existed then; but not one of them has reached u , 
all having been destroyed, for the preservation of maps is more diffi-
cult than the preservation of pamphlets, especially when the map are 
on a large scale. Only during the first quarter, and even half, of tbc 
ixt enth century all tbe printed map were small, on account of the ma-
terial difficulti in tbeir engraving and the writing of name on them; 
and their pr rvation was facilitated by their publication in books iu 
wbi h bey wer in . rte<l, like the Ptolemeys. Large-scale maps existed 
th n in manu cript, and be ide the map of Juan de la Oo a of 1500, tlle 
map f tian Cabot of 1544, and many other now exi ting in tbe 
ar ·hi f ur p , w know with certainty that many more have been 
d ', r · d r l ' t among them all the map of Vespucci and the fir t 
f • ain lt. 
ul at 1 m I , 
pi nn ( 
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editor, and at the reverse of the folio numbered 100, be names Martin 
Ilacomylus as the author of the map, and even of all the maps of that 
new edition. But IJacomylus had bee dead for some time, and it is 
almost certain that the name America was not put there by him, but 
more likely by Laurent Phrisius himself, who was probably the medium 
between Vespucci, Pierre Martyr d' Anghiera, and the Due of Lorraine. 
It is plain that the name America can not have been popular in 1515, 
except that it has passed from mouth to mouth among illiterate people, 
as the masses were then. Shoener was a contemporary, well acquainted 
with the discoveries of the New World, and it is impossible to accept the 
idea that its popularity was an error on his part. 
VESPUTI.A AND CABO'l.'I.A, 
Let us make a few suggestions in order to show the absolute impos-
sibility of referring to the christian name of Vespucci the origin of the 
name America. If the rule to give the family name of the discoverer 
to a new country had been followed-although Vespucci was not the 
discoverer-Jean Basin and the Vosgian Gymnasium would have called 
the New World Vesputia. Does any one entertain for an instant the 
idea that the proposition of the Vosgian Gymnasium would have stood 
any chance of being accepted, or even been the object of any discussion¥ 
or controversy, The proposition to call the northern part of the New 
World Oabotia, in honor of Cabot, although sustained by the well proved 
fact that Sebastian Cabot first discovered North America-at least 
scientifically, for the Norsemen certainly anticipated his discovery by 
several centuries-was never accepted and not even discussed. 
AMERIGIA AND ALBERICI.A, 
If we say that the Vosgian Gymnasium and its leader Jean Basin, in 
the matter of christening the new continent, were conscious that it was 
well to diverge from the rule of using family names, and that it was best 
to use the Christian name-although without a single precedent, even 
in antiquity-why did they choose a name so different from the christ-
ian name of Vespucci, for if they folJowed the orthography of the dif-
ferent names before them, they ought to have called the New World 
Amerigia (for Amerige), Amerigonia (for Amerigo), or Albericia (for Al-
bericus). To write those names and pronounce t,hem aloud suffices to 
show that they were not likely to be used by a majority of those who 
were accustomed in one way or another, as traders, seamen, adventur-
ers, colonists, statesmen, or religious men, to speak of the new continent. 
POETICAL LICENSE OF JEAN BASIN. 
The assimilation of the Christian name of Vespucci, Amerige or 
Amorigho, to the gold-mirror Indians Amerriques, or their country 
Sierra. Amerrique, is simply a fiction, in which Jean Basin took the 
name of an Indian tribe and of a country of the New World and placed 
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it on Vespucci, either as a poetical license or as a sort of joke without 
any consequence. 
Unhappily the matter bas been taken very seriously, more so than 
the originator even thought of; for the Vosgian Gymnasium took very 
quietly the correction that Vespucci was not the discoverer, and they 
wel'e prepared to d.o the same as to their naming of America from 
Arnerigho Vespucci; only the matter was considered as too trifling by 
those interested i11 the question, such as the son of Colombo, to require 
a correction. The attribution of the discovery to Cristoforo Colombo 
was considered. sufficient; aud that the name of Amerriqne has nothing 
to do with Vespucci was so evident and such a matter of course that 
nobody cared to correct the vagary of a V usgian poet. 
The name Amerrique continued to be use<l among the people, just 
like the names Chryst\ El Dorado, Quivira, etc., and the map makers 
wrote the name America as they pleased, on many places of the new 
continent, without following in the least the proposition of the Vosgian 
Gym frnsimn, which passed entirely unnoticed untH found out more 
than three centuries after by Alexander de Humboldt. If the geogra-
phers who constructed maps during the sixteenth century bad thought 
that the New World was named from the Christian name of Vespucci, 
as that name varied accoruing to the numerous pamphlets of his third 
voyage and his "Quatuor Navigationes" into Alberico, Amerigo, 
Amergio, Almerigo, Albertutio, Damerigho, Armenico, Morigo, some 
of them would have certainly used such names as Albericia, Amerigia 
Amerigonia, Amergia, .Almerigia, Albertutia, Armenica, Morigia. But 
the name .America is ne varietur, without a Ringle case of different spell-
ing, showing that .Amerrique was in general circulation, and that they 
made use of it without thinking if it was in honor of Vespucci or not. 
'• Le mot etait dans l'air," as the French say for all popular expres-
sion, and all the variations of the Christian name of Vespucci have not 
the slighte t influence on it. 
Little by little t,he aboriginal name of .Amerrique and its derivative 
America took po ses ion, first of the maps, and afterwards of all the 
chancelleries and tate departments of all Europe, the Apani h ouc 
included, without much thought about the injustice committed toward 
ol m bo, or any de ire on their pa,rt to raise Ve pucci above th v ry 
mall p 'it ion he occupied as third.r:i te navigator. 
Th , hol i an example of a ort of process of infiltration, coming 
fr m th m, wh r it uncon cion ly originat a, entirely out ' ide f 
th 1 ing of a.£ w Latini t 1 t in tli ir ook and manu cript , aud 
whi •b V ntually C V r cl half Of th arth' urface, carrying pele-mele 
p rti ·an an adv r ari 'of C lombo and Ve pucci, sure that in th 
n<l tru h 'ill pre,·ail v r. 11 fal ·e pr 1 t n ·ion , b curitie , aud error . 
ft r 11 h in· rr ·t r f r n f the name of th N w rid to 
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eries of the Norsemen Bjarni and Leif Ericksen, at the end of the tenth 
century; a small-number of years when compared to the past human 
history and its great future. The fourth centenarian anniversary of 
the greatest event for the human race will be celebrated without the 
feeling that the name of the New World is derived from a third-rate 
navigator, without any claim to such an honor and to the detriment and 
great injustice of the great discoverer, Colombo; but that it originated 
simply from a tribe of Indians and a mountain range of the new conti-
nent itself. The name Amerrique is equal to and of as much poetical 
beauty as Niagara, Ontario, Canada, Monongahela, Mississippi, Mis-
souri, Arkansas, Alabama, Dakota, Mexico, Nicaragua, Guatemala, 
Cuba, Panama, Veragua, Chimborazo, Peru, Venezuela, etc. 
VESPUCCI CHANGES '.I.'HE SPELLING OF HIS CHRISTIAN NAME . 
. When Vespucci received a copy of the" Oosmographioo Introductio" 
of St. Die, at the end of 1507, he must have been more than gratified; 
for not only in it he is qualified as the discoverer of the New World, 
which very likely he wanted to be, but more, the name of Amerrique 
was attributed to him, and that name was extended to the whole of the 
new country. An ambitious man has seldom seen his desires so well 
fulfilled. 
If Vespucci had been '~es mucho hombre de bien" as Colombo thought, 
be would have taken proper steps to correct the very great errors com-
mitted by t he Vosgian Gymnasium, and referred to Cristoforo Colombo 
as the true disco,·erer of the New World; but notwithstanding that Ves-
pucci lived fl ve years more, he did nothing of the kind, and instead we 
see he did a ll he could to sustain th~ scheme of naming the New World 
after him, by correcting the orthography of his Christian name. Until 
then he wrote A!fterigho, as is proved by his letter of 1492, the earliest 
authentic autograph of him that we possess, while his other letter of 
the 9th of December, 150-{, addressed to the Aruhbishop of Toledo, he 
signs Amerrigo, with a double r and the suppression of the h. (See 
page 657.) That modification in the orthography of his Christian name 
is "the end of the ear which sticks out" (le bout de l'oreille qui perce). 
Seeing the analogy of Amerigho and Arnerrique, he did all he could to 
bring his name as near as possible to the aboriginal name, without 
identifying· it entirely; for a complete identification might have been 
detected at once, for tllere were still alive quite a number of Colombo 
crews of one hundred and fifty seamen; and very cunningly he signed 
himself Amerrigo, with a most attractive and prominent fl.ourh,h 
(parapb), using it until his death in 1512, as is seen in two or three 
other signatures of him after 1508, preserved in the Casa de Contracta-
tion at S villa, a nd all written with the doubler and the dropping of the h. 
The Spani h historian J. B. J\iuiioz, iA the first who has observed the 
doubler in the signatures found by him in Spain; that strange and 
unique spelling attracted his attention, without his being able to assign 
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any reason for it. Munoz was convinced that some intentional falsifi-
cation existed in regard to the voyages of Vespucci; and he was as well 
. as the other historian, M. F. de Navar!ete, a believer in some sort of 
fraud on the part of the Florentine. Alexander de Humboldt not know-
ing what to do .with the doubler, thought it might be '' a proof of eru-
dition" on the part of Vespucci, quoting the opinion of Professor von 
der Hagen of Berlin that '' when in Italian Vespucci uses the double 
r in signing Amerrigo, it is by assimilation of two consonants, it is 
Amerrigo for A melrigo (name of a bishop of Como in 865)." The main 
difficulty in accepting such an explanation is that Vespucci did not 
use it when he wrote in Italian and to Italians, as is proved by his let-
ter of Mantova, but only to Spaniards and in Spanish. After the many 
researches of all sorts made in the archives and in published books and 
documents, it is certain that the spelling of Amerigo with two r's is 
subsequent to the christening of St. Die in 1507. It is the most dam-
aging discovery made against Vespucci, which can not be satisfactorily 
explained in any other way than to bring bis Ohristian name as near as 
possible to the Indian name of Amerrique. 
SCHOENER VERSUS VESPUCCI. 
By a strange occurrence, not rare however in the first discoveries of 
lands and aborigines of the new continent, the name of the Indian tribe 
and of their country was not printed in any pamphlet or book or writ-
ten on any map that we know of. It escaped the researches of all the 
Americanists; P,Ven of Alexander de Humboldt, and it seems that 
everything conspired to make good the triple error8 of Jean Basin, 
accepted and con olidated by Vespucci as much as he safely could. 
It may be that Vespucci wrote on some manuscript map Tierra di 
Amerriques, and that it was read Tierra di Amerigo, as Schoener bas 
accused him of doing in 1535. Johannes Schoener, born in 1477,, at 
Carlstadt, Lower Franconia, iu Bavaria, died at Nuremberg in 1547. 
He was an excellent geographer and well acquainted with all the dis-
coveries made during hi time, as is amply proved by Dr. Franz Wieser, 
in bi important book: '' Magalhae -Stra se und Austral-Continentauf 
den Globen de Johannes Schoener," Iuu pruck, 1881. Certainly Schoe-
n r can not be com,id red a a detractor of Ve pucci. He eems to 
have acted with gr at bone ty of pnrpo e, aying only the truth of what 
b b ard a out him; for in 1515, in hi "Lnculenti ima," etc., be i 
v ry frien ly t V pucci, saying that be di covered the New World in 
1 7 n that the name meri a wa generally accepted an<l already 
in gr at u . ut wh n he wa convinced of tl.10 great foju tice done 
ri t fi r l m o, th true di overer, lrn did not be itate to ay 
b kn w th t p i hal writt n hi mun upon ome map , 
l..i r t th t, p ma le by r pu •ci xi t d at that 
. i t n thr ugh hi cont mporarie Pi rr 
pb wand h ir, Juan V pu ci. Onl ' • a 
th, tin t d f writing Ti rra di .Amerigo 
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upon themJ be wrote Tierra di Amerriques, and that Jean Basin and 
others made the mistake which led Schoener to make the accusation. 
I believe that there is no reasonable doubt that there was some sort of 
shrewd underhand practice by some one in the whole matter of the 
attribution of the discovery of the New World to Vespucci, and in the 
maintenance of the name Americ as his Christian name, when it is 
Amerigho. Without going so far as to regard Vespucci as an im-
postor, it is difficult not to admit that be was a great diplomatist, what 
we call now a shrewd politician, a tan jino in It~lian, and that there 
are reasons enough to consider him as a sort of mystificator. 
COLOMBO AND VESPUCCI. 
Cristoforo Oolombo has the honesty and simplicity of a seaman who 
has passed all his life before the mast; believing easily that others were 
"hombre de bien," if they had the reputation of being honest merchants. 
Amerigho Vespucci has been during the greatest part of his life a 
" fiorentino mercbante," as he called himself, educated for the trade at 
Florence and accustomed to all the little underhand ways of traders. 
He was considered at Sevilla as an "hombre de bien" in trade, and 
his failure of success as a merchant confirms that view to a certain 
extent. 
Unfortunate in his speculations, he took at the end of his life to sea-
manship, as an astronomer, chart maker, captain, and pilot, and finally 
he was appointed piloto major. He never had command of a single 
expedition, and was after all a very secondary man in Spain or Portugal 
where there were such great navigators as Colombo, Vasco de Gama, 
Pinson, de la Cosa, Hojeda, Pedro de Ledesma, de Solis,_ Juan and Se-
bastiano Caboto, Diego de Lepe, the Cortereal, Cabral, de Bastidos, 
Vergara, Coelho, etc. 
But it is evident that ambition to be known as a great discoverer 
and a navigator of renown took hold of Vespucci, soon after entering 
into his new life; and he addressed his voyages to the King of Spain, 
the King of Portugal, a Medicis in Paris, the perpetual gonfalonier of 
Florence, and finally to the good Rene, King of Sicily and Due of 
Lorraine. The style of Vespucci is rather diffuse and pretentious, "il 
vise .a l'ejfet," according to de Humboldt. He leans constantly towards 
exaggeration, and boasts of having· received patent letters from the 
King of Portugal. The most exhaustive researches into the books, 
which are all preserved in the archives of the Torre do Tombo, contain-
ing all the patent letters deli \'ered by the kings of Portugal, have 
failed entirely to show any trace of these; and even the name of Ves-
pucci has never been found in a single document in Portugal. 
Everything pertaining to Ve pucci, as a traveller and a navigator, must 
be received with some apprehension that it is either much exaggerated 
or eveu uutrue. We mu t remember tllat Vespucci was a Florentine, 
a friend of a Medicis and of Soderini i a tra,der until forty-eight years 
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old; that he was living during a period when it was possible to be a 
cheat and at the same time regarded as a "hombre de bien." It was a 
time which it is difficult to understand now, because tlrn society of the 
fifteenth century lived among troubles of all sorts, which influenced all 
the ideas and relations of men ; and the honesty of men during that 
period can not be compared with our actual ideas on the subject. With 
Oristoforo Colombo everything is clear and explained easily, while on 
the contrary .with Amerigho Vespucci everything is obscure, or even 
clashes with well-known facts, and all the time his defenders or friends 
are obliged to have recourse to suppositions and to throw the bla,me 
upon others without the slightest proof and against plain facts. It is 
going too far to say with de Humboldt that Vespucci is "the victim of 
a concourae of fortuitous circumstances," and of " the exaggerations of 
unskillful and dangerous friends," for it is evident that Vespucci him-
self did all he could to create those circumstances, and during bis life 
he never did anything to correct his '' unskillful and dangerous friends" 
of St. Die, Strasburg, and Metz.· 
A name for a continent cov_ering a whole hemisphere can not come as 
a spontaneous generation, and as Pasteur says, "spontaneous genera-
tion" does not exist in nature nor in philology. There is always a source 
and a base, and until the re-discovery of a tribe of Indians called 
Amerriques, formerly powerful, and who have always lived in a coun-
try rich in gold and close to the coast explored first by Colombo and 
afterward by Vespucci, it was impossible to give a rational and satis-
factory explanation of the christening of the New World. A writer has 
said with great pertinence, "The attribution of the name America to 
Vespucci has been respected especially because there was no other 
solution to oppose to it." 
After almost four centuries it is impossible to expect that every fact 
hould be sustained by authentic documents and indisputable proofs. 
Many of the archives have been destroyed, and we are reduced often-
too often-to suppositions and probabilities. That the publication of 
the "Co mographire Introductio" of St. Die · was directed against the 
reputation of Ori toforo Colombo is an unueniable fact, and that some 
er t lay at the bottom of it i plain enough. Nothing is truly known 
a. t how th French manu cript came into the hands of King Rene, 
u r what part Ve ·pucci took in the matter. We are reduced to in-
i r n from th kn wn fact, of Ve-pucci ending bi account of bi 
v yag in all ir cti n,. Hi admirer and parti an are obliged to 
m k m r and have given le' proba le explanation than 
l}i u ·t m adopted of throwing upon other all th 
l· ring rr r in order to tak off all blame fr m 
r1 SHein c z1,pable d'agrandir artijicieu ement le merite 
t h p n · f tlle eracity and kuowl <lg of ome 
ol, v, p. 187 
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The name was not "accidental1y created in the Vosges," • as de 
Humboldt thought;_ but the application to Vespucci of the indigenous 
name Amerrique was wrongly made there. The name is not a creation 
of the Vosgian Gymnasium, but only an erroneous assimilation to the 
Christian name of a man having some similarity with it, against all the 
rules of priority of discovery and of naming a great country in using 
the Christian name of a Piloto instead of his family name. After 
the mistake bad been made Vespucci took care to make it good by 
altering the autography of llis Christian name, changing his signature 
of 1492, Amerigho, into Amerrigo after 1507 and until his death. 
All the discussions among Americanists come entirely from · their 
ignorance of the existence of a tribe of Indians who call themselves 
Amerriques, and who inhabit the Sierra Arnerrique and the country rich 
in gold, between Lake Nicaragua and the Mosquito coast. They were 
confron ted by such difficulties that it is a true chaos of dates, nam~s, 
· pretentions of all sorts, patriotic rivalries, and futile explanations un-
worthy of the characters and profound science of some of t~eir number. 
If Varn hagen and d' Avezac, and more especially de Humboldt, had 
known the existence of the Amerriques, the Sierra Amerrique, and 
the gold region of the vicinities of Cariai and Caram barn, of the 
lettera rarissima of Colombo, they would have given a very different 
explanation, and instead of giving sucll weak and inadequate reasons 
as they did they would have thrown a great deal more light upon the 
matter than I have been able to do, for I have no pretention of being 
an Americanist, and even less a scholar, being only a practical travel-
ling geologist. 
RESUME. 
We have the following authentic faJts: 
(1) On the 30th of December, 1492, Vespucci wrote a Jetter from 
SevilJa, preserved at Mantova, in the Archives Gonzaga, signed Ameri-
gho Vespucci, merchante :fiorentino in Sybilia. 
(2) In the last voyage of Christoforo Colombo he staid from the 25t,h 
of September to the 5th of October, 1502, with his 150 companions, at 
Caria'i (Rio Rama) and Carambarn tRio Blewfields) among Indians wear-
ing gold mirrors round their necks. The localities of the mouth of the 
Rios Rama and Blew.fields are so near the country occupied now by the 
theAmerrique Indians and the Sierra Arnerrique, and the proved existence 
there of an area of gold mines, altogether make it certain that Colombo 
and bis 150 seamen heard the name Amerrique and used it at their re-
turn to designate some of the Indian tribes and a country rich in gol<l. 
(3) Fir t letter of Vespucci to Lorenzo Pier Francisco di Medicis, pub-
Ii hed at Paris, in 1504 or 1505, with the name Albericus Vesputius. 
(4) econd letter of Vespucci to Pietro Soderini, published at Pescia, 
near Florence, in 1.506, with the name Amerigo Vespucci. 
- ---------
*Examen critique vol. v, p. 175, 
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(5) Jean Basin, of St. Die, uses the names of Amerige and Americus 
in translating from the French into Latin the second letter of Vespucci, 
entitled, Quatuor navigatione.~; and the Vosgian Gymnasium proposes 
in 1507 to name the New World America, in honor of its discoverer 
Amerige Vespucci.· 
(6) On the 9th of December, 1508, Vespucci wrote a letter to the Arch-
bishop of Toledo, lately published in fac-simile by the Spanish Govern-
ment, signed Amerrigo Vespucci, Piloto mor (major). 
(7) From 1508 until 1512, the date of his death, two or three signatures 
of Vespucci have been found in Spain, all written with the doubler and 
without the letter h, Amerrigo instead of Amerigho of 1492, showing a 
willful alteration in the spelling of his Christian name, after the chris-
tening of the New World in his honor, at St. Die, in 1507 . 
.. (8) In 1515, Shoener says that the name America is generally used to 
designate the New World. 
(9) The first mapi with an authentic date, on which the name America 
bas been found, is the map of Apianus, in the Polyhistor of Solinus in 
1520. . 
(10) In 1533, twenty-one years after the death of Vespucci, Schoener, 
an astronomer and geographer of good standing and just reputatfon, ac-
cuses Vespucci of having written his name on charts; but he did not 
say how the name was spelled. The Americanist Henry Barrisse 
thinks that Shoener "had fastened on the memory of Vespucius the 
odious charge of having artfully inserted the words Terra di Amerigo 
. in charts which he has otherwise altered."* Vespucci may have inserted 
Terra di Amerriques, an exact name, very closely allied to the new spell-
ing of his Christian name Amerrigo, and which bas led Schoener to 
make the accusation. The exact expressions used by Schoener are: 
"Americus Vesputius maritima loca Indire superiores ex Hispaniis nav-
igio ad occidentem perluRtrans, earn partem qure superioris Indire est, 
credidit esse Insulam quam a suo nomine vocariinstituit" (In: Joanis 
Schoeneri Oarolostadii opusculum geographicum ex Diversorum libris, etc., 
etc., Norica, Novembri xxxiii). 
No map made by Vespucci have been found, although we know that 
he made ome. 
n thing i certain, it i that Ve pucci did not discover the New 
World, and another fact i al. o certain, that Amerrique is an indigenous 
n me. r m the central part of the continent, just about the middle, 
h n Amerrique r Amhique in Fr nch or America in Latin 
xt eel fir t utbward and th n northward, until finally we have the 
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Amerrigo, according to his own signature, and ha8 taken all the forms 
and combinations imaginable between Albericus and Morigo. 
To conclude, I shall quote a sentence taken from the life of Louis Pas-
teur: '' All new discoveries bring into the ideas generally used until then, 
a cllange which is accepted by some with joy, while others resist, be-
cause it deranges all their old habits." (M. Pasteitr, Histoire d'un savant, 
etc., p. 341, Paris, 1883); w bich applies exactly to this case. Almost all 
Americans and all the Spaniards have accepted with joy the idea that 
the New World was not named for Vespucci, who bas no claim whatever 
to such an honor, but that the beautiful uame of Amerrique belougs to a 
tribe of Indians and to a rauge or sierra of the central part of the conti-
nent, discovered and first explored by Cristoforo Colombo. A few Amer-
icanists, disturbed in their old habit of proclaiming in books, in pam-
phlets, or in speeches, that the new continent has been called after Amer-
igho Vespucci, do not like it, for it is disagreeable to them to see all they 
have published or said replaced by something more rational and natural, 
of which they had not the smallest idea, or even thought of for one instant, 
and their resistance is natural enough. I expected it from the time I 
wrote my first paper on the Origin of the Name America, published in 
March, 1875, in the Atlantic Monthly; and nothing that bas been said 
by a few critics and reviewers in the United States, iu Italy, and in Ger-
many has surprised me. But time will show who is right and I trust 
fully to the good sense of the people. 
The name of the New World was taken from the mountain range and 
Indian tribe at the center of the continent, and brought into general use 
by the people who had been there, and the people will now see who has 
the correct view as to the origin of the name. 
H, Mis. 142--43 

PROGRESS OF ORIENTAL SCIENCE IN AMERICA 
DURING 1888. 
BY CYRUS ADLER, PH . D. 
The study of oriental science has had a remarkable development in 
America during the past decade, and has at the same time taken on an 
almost entirely new aspect. Under the lead of Professor Whitney, and 
of the men whom he inspired, the Indian branch of orient.al studies bas 
in the past given-and still continues to give-many valuable contribu-
tions to science, and holds an almost unique position towards the Old 
World in the circle of philological study. 
Investigation in the field of Semitic languages and archrnology, on 
the other hand, wa8 carried on mostly by the way, and in spite of a few 
valuable contributions the publications in that line were, as a rule, not 
important. The year 1883 marks a new era for these studies in America 
with the estaf?lishment of regular courses in Semitic languages (includ-
ing Assyriau ins0ription8) at two of our great universities, Harvard and 
Johns Hopkins. Most of the other important seats of learuiug have 
followed this departure, so that in 1886 it was already possible for the 
eminent French arch rnologist, M. Joachim Menaut, to say that the most 
serious efforts in this line are now concentrated in America.* 
The year 1888 was one of great moment to oriental science in this 
country. P ossibly no stronger evidence of the interest had for these 
studies could be afforded than the determination of the publishers of 
the series of text-books known as Porta Linguarum Orientalium to put 
an English translation on the American market; a confirmatory inci-
dent is the selection of an American member of the board of editors of 
the Zeitschrift f iir Orientalische Bibliographie, Prof. R. J. H. Gottheil, of 
Columbia College. 
A. number of gentlemen of Philadelphia equipped and sent out a 
party to explore and conduct excavations in Mesopotamia; uncler the 
auspices of the University of Pennsylvania. Considerable difficulty 
was experienced in procuring from the Turkish authorities the requisite 
* Les Langues Perdues de la Pers(j (} t al:i l'A ssyrit; . .Assyrie1 par M. Joachim Meuaut. 
Paris, Leroux, 1886, V· XI.V, 
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permission to dig, and at the close of the year the party proceeded 
southward to Niffer. It is likely that work will be continued duriug the 
coming year.* 
The American Oriental Society, at its meeting in Philadelphia, took 
a step which may lead to important results. A resolution was adopted 
and a committee appointed to obtain information and make a report in 
May, 1889, on the feasibility and utility of the preparation of a catalogue 
of oriental manuscripts in America. Such a catalogue, if it could be 
made complete, would be of the greatest service to American oriental 
scholars, whose chief drawback lies in the fact that their materials for 
work are scattered over the entire country. 
· The University of Pennsylvania has acquired a collection of cuneiform 
originals (briefly described by Dr. Robert F. Harper in Hebraica, Vol. 
v, pp. 74-76), and also a collection of casts of Assyrian objects in the 
British Museum. 
The National Museum is steadily pursuing its policy of collecting 
copies of Assyrian and Babylonian objects preserved in this country. 
An exhibit of specimens in the field of Biblical ArchIBology was 
set up in the Government exhibit at the Uentennial Exposition of 
the Ohio Valley held at Cincinnati. An interesting collection of casts 
of Assyrian an ll Egyptian objects has been received from the Berlin 
Museum and a working oriental library is being collected in 1 he Smith-
sonian Institution for the use of the oriental section, and of oriental 
scholars visiting Washiugton. 
Possibly the first German journal in the field of oriental philology, 
to be published with the aid ofan American learned bocly is the Beitriige 
zur Assyriologie und Vergleichenden Semitischen Sprachwissenschaft, whic11 
will appear mit UntersUUzung der Johns Hopkins Universitat zu, Baltimore, 
edited by Prof. Friedrich Delitzsch, of Leipzig, and Prof. Paul Haupt, of 
Baltimore. 
• . ..V1;w York B en rnq Poat, Juue i21 
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The present report is the first attempt made in this country to pre· 
~ent in brief the work of oriental scholars during one year. It is nee· 
essarily imperfect pal'tly because of its novelty and for lack of assist-
ance on the part of scholars throughout the conntry. Many of the 
papers mentioned in the bibliography could not be described because 
they were not accessible. 
ASSYRIOLOGY. 
Cyrus Adler showed that two classes of Assyrian verbs weak in the 
third stem consonant, and usually confounded, were capable of sharp 
differentiation; criticised the neglect of Assyrian ,, in the article on 
Semitic languages in the Cycloprndia Britannica, and suggested that 
a certain class of Syriac verbs (the saphel) might not be organic forms; 
described the views of the Babylonians concerning life after death; 
some of the oriental objects in the National Museum, among them an 
Ethiopic version of the Gospels in the Grant collection; the German 
expedition to southern Babylonia; the Tell-Amarna tablets in the Brit-
ish Museum; and announced to the American Oriental Society, on behalf 
of the Semitic Seminary of the Joh.ns Hopkins University, the purpose 
to pnb1ish a complete edition of the life and writings of Edward Hincks, 
subjoining a tentative bibliography of Hincks's works. 
Edgar P. Allen offered some uew translations of the inscription of 
Tigfath-pileser I. In columns r 31-2, r 25, and vnr 34 be reads zer 
sanguti; and in II 06 gammarea irlJiiti, "Swift veterans;" he also made 
a conjecture which, if established, would present the unique instance of 
an Assyrian king mentioning an unsuccessful campaign. 
Francis Brown explained why the religious poetry of the Semitic 
cuneiform monuments is Babylonian rather than Ass,Yrian; translated 
a number of Babylonian penitential psalms, and drew comparisons 
with the corresponding portions of the Old Testament. He pointed 
out the identification of the names of the kings mentioned in Genesis, 
chapter xrv, discussed the question of the capture of Samaria, disputing 
Delitzsch's opinion that it was captured by Shalmaneser, and attempted 
to harmonize the statements of the Bible (Is., xxxvii, 38), Alexander 
Polyhistor, and the Babylonian chronicie with reference to the murderer 
of Sennacherib. He gave notes on the Tell-Amarna tablets, discovered 
in 1887 in middle Egypt. One of the most surprising facts brought to 
light by these new tablets is the extent to which the cuneiform charac-
ter and the Babylono-Assyrian language were employed in v\-Testern 
Asia. 
Robert F. Harper published text and translation of the cylinder of 
E arhaddon, and dei;cribed bis visit as a member of the TI niversity of 
Pennsylvania exploring party to Ziujirli, where a German expedition 
under Dr. Human has been excavating with most valuable results. 
Paul Haupt described modern researches in Assyria and Babylonia; 
the development of the A syrian writing; published the text of the 
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twelfth tablet of the Nimrod Epic; re-collated the whole of the poem; 
gave a new translation of the first column of the Deluge tablet on the 
basis of recently found fra.gments; discussed the dimensions of the 
Babylonian ark (=120 half cubits, 110 feet, for both the depth and 
width, and 600 half cubits, 540 feet, .for the length); and developed a 
theory of the Assyrian prefix na. 
Morris Jastrow discussed the Assyrian word kuduru, which he con-
nected with the ring of the sun-god and the biblical and later Hebrew 
kaddur; reviewed Partr of Delitzsch's Assyrian dictionary, offered trans-
lation of some passages in the monolith inscription of Shalmaneser II, 
and described ancient Babylonian cemeteries. 
M. L. Kellner gave a new translation of the standard inscription of 
Asurnazirpal, and compared and discussed the Babylonian and Old 
Testament accounts of the Deluge. 
David G. Lyon showed the development of the Assyro-Babylonian 
religious conceptions by a collection of the prayers appended to the 
royal inscriptions. He proved from a statistical study of the Pantheon 
of Asurbanipal (668-626 n. c.) that this king mentions most frequently 
Assur, the national god, and Istar, tµ.e goddess of war, and that be 
exhibited a marked tendency to invoke a group of twelve deities, not 
the same, however, which preside over the twelve months. He also 
called attentfon to some parallels between the Assyrian inscriptions 
and the Old Testament. 
S. H. McCollester described his trip from Bagdad to Babylon and 
Mosul, the site of ancient Nineveh, with an account of the excavations, 
explorations, and discoveries made there. 
J. A. Paine ga·rn a discussion of the eclipse in the seventh year of 
Cambyses, based on T. G. Pinches's paper, "An astronomical or astro-
logical tablet from Babylon" (Babylonian and Oriental Record, August, 
1888). This tablet is either the original or a copy of the text from 
which Ptolemy (in the Almagest) derived bis information of the fifth 
clipse which he enumerates (July 16, 523 B. c.). In this text we 
meet for the first time the A ~yrian word irilJ;u Hebrew jareall, "moon." 
Tb ophilu G. Pinche , of the British Mu eum, contributed to the 
New Yorlc Independent an article entitled, "An old Babylonian letter," 
b ing a tran lation and comm ntary on a tablet in the British Mu eum, 
+375. 
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William Hayes W~rd concludes that there is no clear evidence, on 
Assyrian and Babylonian seals, of human sacrifice. He considers the 
so-called gate-god a conventionalized form of the sun-god coming out 
of the gates of the east. 
Hugo Winc~ler translated ip Hebraica a cuneiform text describing 
the building of N ebucbadnezzar's artificial reservoir. One inscription 
records that the royal canal was built because the river Euphrates had 
departed from the city of Sippar. 
D. A. Walker gave a historical sketch of the reign of the Assyrian 
king Asurbanipal. 
BUDDHISM .A.ND SANSKRIT. 
A.H. Edgreen wrote a criticism of Van den Gheyn. His conclusion 
is that of the thirteen roots which have been referred · to the eighth 
class of verbs in Sanskrit five are fictitious, and the remainder must be 
referred to the .fifth class. 
T. B. Forbush described the Hindu doctrine of death and immortality. 
The early Hindus had no dread of death. The future life was a joyous 
one, when all good people reap the reward of virtue. The terrible 
conception of bell is no part of the primitive Vedic faith. The funda-
mental postulate of Hindu ontology is that the soul is eternal. It is not 
born, it can not die, and is itself changeless. At different times it wears 
different garments; sometimes it assumes the form of a man, sometimes 
the disguise of an animal, and sometimes it is clad in the robes of a 
spirit of light. 
James T. Hatfield edited a Vedic text on omens and portents from 
two MSS. in the British Museum. 
E. W. Hopkins continued his inquiry into the conditions of civiliza-
tion in the Hindu middle age from the point of view of the ruling power 
or warrior caste, and discussed the quantitative variations in the Cal-
cutta and Bombay texts of the Mahabharata. 
A. V. W. Jackson called attention to a new reference in the Avesta 
to "the life-book" hereafter. 
S. H. Kellogg discussed the origin of certain Raj put forms of the 
substantive verb in Hindi. 
David Ker described Bnrmah's mighty river and the capital cities of 
the past, the old caverns, site and great temple of Moulmein, Lower 
Burmah; a trip by rail up the Himalaya; temples and Buddhist 
shrines that have been u ed as fortresses in times of war; the street 
scenes and play-houses of Rangoon, the Liverpool of Burmah, and the 
famous Shway Dagobn of Rangoon~ th~ golden pagoda of Burmah; 
al o a trip among the Circassian mountains. 
Edward A. Lawrence gave an account of his visit among the mis-
ionary tations in South India. Churches and Christian worship are 
de cribed. Th population of South India is largely aborigirrn,l, of 
Dravidian tock. The ocial in titutions are primitive and interesting 
to the tudent of early custom . 
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Henry C. Lea in a note on Emerson anrl the Katha Upanishad referred 
to a notice of Mr. W. S. Kennedy calling attentioi1 to a passage in the 
"Katha Upauisbad·" which furnished Mr. Emerson the iuitial thought 
in his mysterious stanzas on "Brahma." 
H. W. Magoun treated of the Asuri Kalpa, a witchcraft practice of 
the A.tharva-Veda. A.suri is the black mustard of India, and it was 
used in this rite to make an image of some person whom it was desired 
to overcome or destroy by magical practices. Mr. Magoun prints 
text, critical notes, extracts from the Scholiast, translation and a com-
mentary. 
Raj Coomar Roy corrected various misapprehensions concerning child-
marriage in India. The boys and giris, though married in infancy, are 
never allowed to lirn together until the girl reaches puberty. This 
being the case, and marria,ge ordained by God, it fulfills tlrn twofold 
object of the procreation of children, and a remedy against sin; it 
even fulfills a third object, viz, mutual society. There is great igno-
rance among Europeans in regard to the posit.ion of Hindu women, 
which is by no means that of slavery. 
W.W. Rockhill described the Lamaist ceremony of" making of maui 
pills." During the entire process no one is permitted to approach who 
has used meat, spirits, garlic, tobacco, or other impure objects. The 
process is sometimes one hundred days in length (consisting of a very 
careful preparation of the pills, which are made of fl.our and scented 
water), followed by a period of meditation and prayer. He discussed 
the use of skulls in Lamaist ceremonies, which is at present twofold: 
(1) as an offering to Tsepamed, who is represented as holding in his 
bands a skull filled with ambrosia; (2) as a receptacle for the wine or 
other liquid offered to the gods. 
Justin A. Smith gave a summary of the ancient literature of the 
Ea t. He treats of romance an<l drama, the Pankatantra, the Sakoon-
tala, ot Kalidasa, and Hindu fiction in general; of Hindu epic and my-
thology, the Mahabharata and the Ramayana; of the Iranian script-
ure , the Zend-A.ve ta of Zaratbustra., adding uotes on Persian and 
Iranian hi tory; of the Shah-Nameh aud the Bundebesb; of Buddhism 
and the teachings of Buddha; and of Chinese literature, especially the 
w rk of Uonfuciu and Menciu . 
W. hitn y wrote a review of the second volume of Eggeling's 
tran, lati n f th atapatba Brabmana, and brought out a new edition 
f hi n. krit r m ar. 
CIIL. A. 
an ·i nt coinage of China. Starting with 
ntor of coined money, h 
(.:.1) the 
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man e:Xperience among the Chinese, and, therefore, when they wish to 
declare the extreme vexatiousness of any piece of work, they say, "It 
is more trouble tlian a funeral." Infants are buried summarily, with-
out coffins, and the young are interred with few rites; but the funerals 
of the aged, of both sexes, are elaborate in proportion to the number 
of the descendants and to their wealth. 
Elizabe,th P. Gould describes the result of Yung Wing's efforts to 
raise the standard of education in his native country during the last 
thirty years. It was through his influence that students were sent to 
America to be educated. One of these was Yan Phou Lee, whose bi-
ography is given on the basis of his book, "When I was a boy in 
China .. " 
W. A. P. Martin gave an account of diplomacy in ancient China. 
The doctrine of extraterritoriality was unknown; no agent was a min-
ister plenipotentiary, and the sovereign always held himself free to dis-
avow the acts of his representative; there were no resident ministers, 
only envoyes extraordinaires. He made a t,ranslation of the devotioual 
portion of a pictorial sheet engraved and published by the Buddhist 
high priest in charge of the Pas-en Temple; found traces of the philo-
sophic ideas of Descartes in the Chinese thinkers ·of the eleventh cent-
ury, and the same views among them concerning filial duty that are 
advanced by Plato. 
S. A. Stern described domestic customs in Japan and China, the 
business habits of the people, their dress and amusements, 
H. W. Warren described a journey on the Yang-tze-kiaug, with some 
geographical and social notes. Canton, be says, is a thoroughly English 
place. The architecture is imposing and solid. It is a little London 
planted in the distant East. 
CYPRUS. 
W. H. Goodyear described the Cypriote sculptures in the Metropoli-
tan Museum; and in a note to the Critic, April 18, corrects some mis-
apprehensions in the Critic's notice of his paper published in the Amer-
ican Joitrnal of Archreology on tlie Egyptian origin of the Ionic capital 
and the anthemion. 
EGYPT. 
TlJe various articles on the Tell-Amarna tablets, discussed uuder 
A s;yriology, all bear more or less on Egyptian history. 
Lysander Dickerman discus •ed Groff''s discovery of the names of J a-
cob and Joseph on the Egyptian monuments, holding that Groff's in-
ference wa not warranted. 
William N. Groff, who continues his residence abroad, speaks of 
q. l. u,. j. on an Egypto-Aramean papyrus, which be identifies with the 
Egyptian Kelbi, a sort of wine; published in hieroglyphic the romance 
of the two brothers, with a translation and commentary; discussed the 
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pronouns in Egyptian, ~nd discovered the names of Jacob-El and Jo-
seph-El, in lists of defeated nations, transported to Egypt in the time 
of Tuthmosis III, about 1700 B. c. 
Lewis G. Janes reviewed Ed ward N aville's edition and translation 
of the Egyptian Book of the Dead. A careful study of this book, with 
an unbiased scmtiny of the monuments and inscriptions, reveals coin-
cidences of notable change and development in the Eyptian doctrine of 
the future life. Mr. Janes follows the development from the archaic 
period down to the days of St. Paul. 
G. L~nsing, in two articles on Egypticity and Authenticity of the 
Pentateuch, disc.ussed the Biblical narratives of the lives of Joseph and 
Moses (Genesis xxxix, et seq.) with reference to the local hints and lin-
guistic usages; in other words, the Egyptian cast and character of the 
narraratives. He concludes that the narratives must have been written 
at or near the time the events narrated occurred. 
G. Maspero studied the Egyptian words which seem to apply to the • 
human soul and the places it inhabited after dAath. He pointed out 
that the views of the Egyptians with reference to death and a future 
state underwent many changes. 
Ch. E. Moldenke edited the first part of a new edition of the so-called 
tale of two brothers, or the D'Orbiney papyrus. 
Howard Osgood made an English tra.nslation of M. Philippe Virey's 
French translation of the Papyrus Prisse, "The Oldest Book in the 
World;" described society, ethics, and religion in Egypt before 20QO 
B, C. 
Aug. de Plongeon recalled the fact that the Egyptian Sphynx is 
a riddle still unsolved and its age unknown. He directed attention 
to certain striking analogies existing between the Egyptian Sphynx 
and the leopard with human head that crowns the mausoleum of Prince 
Uoh at Cbichen-Itza (Yucatan). 
C. A. Siegfried described a tour from Tripoli to Alexandria. Tripoli 
i a typical Arabian town with an the evils of Moslem misrule, wretch-
cdn sR, an<l. neglect. From Tripoli to Egypt is an agreeable change. 
Th ocial and mercantile condition of Alexandria is described. He 
an account of hi experience of a journey to the Dalmatian coa. t 
and Mont n !ITO, d cribing the political, social, and archaeological 
i atur of th country. 
op hiteh u e di cu ed the map of Jo eph the Fayumi and th 
, . in, in b light of the urvey made during 1887-' 8. 
il n l ri d '' the gr at Pyramid" of Cbeop , na,rrate th 
fa a nt and d . e nt; pictur the view from it summit 
i u it bi tory an l the curious peculation to whi •h j t 
iv n rigin · b wr t an illu trated pap r on the tern pl of Eg ·pt. 
rf · 1 g ian t mpl i in xi ten P-, ut by ucl · 
in tb xi. ting x mpl an ad quate id a can 
f h . mu t bav e n in it com-
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HITTITES. 
William Hayes Ward restored and described some imperfectly pub-
lished Hittite monuments from Carcemish (Jerablfts), which appeared 
in the London Graphic December 11, 1880. These monuments bad been 
rephotographed by the Wolfe expedition to Babylonia. 
JAPAN. 
S. Beale described Japanese pictures at the BritisJ-i Museum. Japan 
possesses works of art which from its own particular point of view equal 
any school of European painting; this art is the outcome of that of 
China. It dates back to the fifth century A. D. All pictures are es~en-
tially decorative; light and shade are unknown quantities, and linear 
perspective completely ignored.- He also gave an account of Japanese 
ivory carvings; showed the potent influence of tobacco in the decora-
tive art of that country. Every domestic occurrence is represented in 
ivory, and manj7 of their classic romances are illustrated in the bronze, 
porcelain, and lacquer work. 
William Elliot Griffis described Japanese artists and artisans; with 
i11ustrations from drawings by a ·Japanese artist. Among things un-
expected in Japan, none strikes the vi~itor or resident more than the 
enviroment of art and its maker; the crit~c and historian, who is yet to 
write the story of art in Japan, will discriminate between what is bor-
rowed and what is original. The folding fan, the arts of lacquering, 
sword-making, cloissonne on porcelain, and some of the methods of dec-
orating are of native origin. Other works of art are mostly imported. 
E. H. House gives a history of the tariff in Japan . . The first effective 
commercial treaty with Japan was negotiated in 1858 by Townsend 
and Harris, upon terms which in general were not disadvantageous to 
the unsophisticated people with whom they were dealing. If they had 
taken the precautfon to insure the absolute termination of the treaty 
at a proper date, all would have resulted as they desired, but under the 
circumstances it has proved disastrous to Japan and proportionately 
favorable to the western powers. He also discussed foreign jurisdiction 
in Japan. The authors of the early treaties never intended to super-
sede the laws of Japan by those of their own nations. The inflation of 
arrogant pretense, the multitude of entangling and bewildering compli-
cations, the aggregation of gross abuses, and the offensive domination 
over the national rule which have been exercised in later years have 
no other basis than the narrow foundations of mutual assistance. stipu-
lated in the treaties of Harris and Townsend. The '' diplomatic co-oper-
ative policy" ot European nations bas put Japan in ties which hold her 
in political and moral ensla,·ement. 
S. R. Ives describes a Japanese magic mirror. It is a circular, metal-
lic band-mirror, having figures in relief upon its back; the reflecting 
surface is highly poli hed, and reflect the face as well apparently as do 
mirrors of silvered gla s, but when it is used to reflect the direct rays 
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of a powerful light upon a screen the reflection shows the figures that 
are at the back of the mirror. This peculiarity is explained by the fact 
that there are irregularities in the convexity of the mirror which cause 
an irregular reflection of the sun's rays. 
H. H. S. Thompson wrote on the wom~n of Japan. They pride them-
Relves on the fact that nine of the sovereigns of Japan have been wo-
men; that the chief deity in their mythology is a woman,. and that the 
keeper of the "divine regalia" is a virgin priestess. They say the 
women of the early centuries had great mental and physical vigor, and 
filled offices of public trust with dignity and honor. There are many 
heroines whose names are renowned in Japanese classics, while instances 
of woman's valor, fortitude under suffering, and greatness in the hour 
of persecution abound. The Japanese woman bas a place all her owu 
in the world of letters. The evils in the position of womep. in Japan 
are traceable to Buddhism. 
JBWS AND JUDA.ISM. 
S. Adler discussed the various forms of benedictions in use in ancient 
times among the Jews. They fall into three classes: (1) After a physi-
cal enjoyment; (2) on special occasion or at particular localities; (3) 
before fulfillment of a religious duty. 
B. Felsenthal showed that the popular Sabbath hymn Leha dodi 
was not composed by Judah ha-Levi, as Heine supposed, but was 
written by Solomon Alkabitz ha-Levy, who lived in the sixteenth cen-
tury and died in the city of Safe<l, in Northern Palestine. He also 
showed that the pronunciation of Jehovah for the name of God was first 
employed in Germany in the sixteenth century. 
A. K. Glover described the Jews of India. They are all offshoots 
of Judah and not of the ten tribes. He also gave an account of the 
Jews of the Chinese Empire. 
R J. H. Gottheil continues his translation of Karpeles's History of 
Jewi h Literature. 
M. Ja trow,jr., treated of several Jewish grammarians of the middle 
age . Hayyug liYed about the middle of the tenth century iu Cordova, 
though born in Fez. He wrote two grammatical works on Hebrew 
er . In hi tudie he tarted from Arabic principle . From hi 
treati : hi pupil, I n Ganab, worked out hi elaborate grammatical 
t m. ona h ben Labrat' only di tinction i that he i the oppo-
nt f aa<lia aon and f Menal]em b. Rari'lg. He i the author of 
harp p l<•mic, 1 , y , be ne c ntaining a pointed critid m of 
tr n l ti n of the ible, the oth r an attempt to di -
tandi11g a a gr mmarian. 
utb tyro l gy fanumberoftalmudical 
rigin c nd dev lopm n of the 
·ha-p •r t a hi tory of the an ient 
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The doctrines of the resurrection and of a world of the dead are 
found among the oldest heathen religions ot Chaldea and Egypt. How-
ard Osgood maintains against negative critics that the same doctrines 
are taught in the Pentateuch, especially in the narrative of Cain and 
Abel. 
B. Pick discussed the Old Testament, passages applied Mes8ianically 
by the ancient synagogue, in Jeremiah, Lamentations, Ezekiel, Daniel, 
and the twelve minor prophets. His work consists in the collection of 
quotations from the Midrashim with reference to the promised Messiah. 
He maintains ( Ghrist and the Essenes) against Ginsburg and Frankel 
that whatever points of resemblance critical ingenujty may emphasize, 
the teaching of Christianity was in a direction opposed to that of 
Essenism, and that the latter could have had no intentional connection 
with the origin of Christianity. In describing the Therapeutre, of 
Egypt, a peculiar sect of Jewish ascetics, he points out agreements and 
disagreements between this sect aud the Essenes. The characteristics 
of the two are so different that they can not be identical. Against Grretz 
he maintains the genuineness of Philo's Tracta, and contends that the 
Therapeutre were Jews. 
g'aron Wise discussed the origin of Jewish angelology and demon-
ology. He holds that it could not have arisen at the time of the Baby-
lonian captivity, but antedates it. 
MISCELLANEOUS. 
I. .N. Fradenburg has undertaken to show the connection of certain 
living religions of the Orient with the Jewish faith, and the connection 
of certain others with Christianity. He treats of (1) the great re-
former of Asia, Buddha; (2) the old philosopher, Las-the, the contem-
porary of Confucius; (3) Confucius, his life, teachings, and his religious 
system; (4) Brahmanism and Hinduism, its caste, doctrines, precepts, 
and speculations. 
I. H. Ball gave a note on a Rhodian jar in the Boston Museum of 
Fine Arts; on one handle is the eponym and n:tme of Doric month, and 
on the other the name of the manufacturer, owner, or exporter. 
L. describes the Musee Guimet in Paris, which contains a collection 
intended to teach the history of the characteristics of oriental religions. 
The Christian and the Hebrew forms of worship are excluded; there is 
no other collection of the kind nearly so large, or so well adapted for 
the study of the development of oriental and ancient civilization. 
Allan Marquand de cribed an archaic patera from Kourion, belong-
ing to the Cesnola collection ; ~he central medallion is missing; the cen-
ter zone represents a banquet scene; the scene figured upon the patera 
eem to be the autumnal Adonis fe tival, in which honor was paid to 
both Adoni and Aphrollite. 
A. P. Peabody compared clas ic and Semitic ethics. Semitic moral-
ity ha a groqnd or standard of right, and therefore a reason for con-
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duct, of which we find no trace in the ethical phil_osophers of Greece 
and Rome. Acts are judged by their intrinsic and inherent pature, not 
by their bearing on some ultimate end ; a fatal deficiency in the morals 
of the classic ages was the relation of the sexes and the lack of purity 
and permanence of domestic institutions. 
S. D. Peet compared animal worship and sun worship in the East 
and in the West. The worship of the sun was prevalent in different 
parts of the world at a very ancient date. It was preceded by animal 
worship; but it is more powerful . and more extensive than animal 
worship and grew out of it. The customs, habits, and language of 
the races of northern Asia are compared, especially the Ostyaks, with 
those of the aborigines of America. He discussed American religions 
and the Bible, and thinks that tllere are many things which go to show 
that there must have been a historic connection between the original 
religions of America and the teachings of the Bible. 
S. B. Platner, reviewed Myth, Ritual, and Religion of Andrew Lang. 
A metho<l. of explaining the irrational in mythology has been here 
worked out far more comprehensively and satisfactorily than by any 
other writer. 
MODERN ORIEN'r.AL LANGUAGES. 
Cyrus Adler showed the importance of the study of modern oriental 
languages for a knowledge of the ancient tongues an<l. for the improve-
ment of our consular service and increase of trade with the East. 
MOHAMMEDANISM AND ARABIC. 
The question, Why am I a Moslem 1 is answered by Ibn Ablis. There 
is a universal1y wrong conception of Mohammedanism among Western 
nations, but the more the religion of the Moslem is investigated the more 
does it claim the respectful homage of those who study its teachings. 
The Islam does not persecute any more than did or does Christianity. 
Notwithstanding his extensive travels in the East autl West, the writer 
' till cling to the ft ve great duties of the true Moslem, aud the ix 
great dogma' of faith; in them he finds all that is ueeded to discipline 
the human oul to that condition which i expressed in the word 
'· Mo lem"-" one who i re igned." "I am a Mo ·lem because I recog-
uize in 1 m one of the many avenues througli w!Jich the Creator of 
th u iv r l ad hi people to the temple of truth." 
. ent n di cu ed ohamm dani m in Africa, with reference to 
'anon I ac T yl r' t tement , implying that Mohammedanism in 
fri n alm unmingl d an 1 n ficial succ , while Chri tianit 
n uud u t l failure. Tl.le re li f Can n McColl Bo worth 
~ mi h h wt t ' a Ion · p rtly right. Th up ri r ucce of 
tll b mm lani · fri .. L· lu tll fa ·t tba it a P , b 
b ma wlli ·h it i wi lliu h p , r f 
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Theodore Child gave a description of a visit to Constantinople. He 
narrates his treatment by the custom-house officers, his visit to the ba-
zar, with notes on the municipal and social life of Stamboul. Guide-
books are of very little help to the visitor of Stamboul, at least, to a 
man who really wants to kuow the life and social condition of the city. 
A. L. Frothingham sketched the development and character of Mo-
hammedan ellucation. The contrast between the liberal and the pro-
gressive Arab of the Khalifate, and the intolerent and fanatical part 
of the East, are not to be lost sight of in a judgment of the culture of 
Mohammedanism. He traces the development and character of Arab-
ian culture as influenced by the civilization of Byzantium, Syria, an<l. 
Persia; gives the curriculum of studies; names the three institutiol!.s: 
of instruction (school, college, and mosque), and points out the strong 
moral element in their education. 
F. H. He<lge, in an article OH Mohammedan Mysticism, affirms that 
the recent account of the superior success, as compared with the Chris-
tian, of Mohammedan missious iu Africa confirms the former estimate 
of the prophet of Islam, whose claims were for the first time vindicated 
by Thomas Carlyle in 1840, and M. Barth.ilemy St. Hilaire in 1865. 
Mohammed borrowed much of his religion from Judaism, but, notwith-
standing that this is the dominant element, he favored an un-,Tewish 
mysticism. He compares Mohammed's life with that of David. The two 
most obnoxious features of his religion, fatalism aud the sensual char-
aGter of his paradise, are found in tlie belief held by some branches of 
the Christian church, aud, on the whole, are grossly misunderstood. 
He furnishes the biography of a saintly woman, Rabia, and closes with 
a few extracts from Tholuck's Anthology of Eastern Mystics (1825). 
Thomas P. Hughes discusseu the Moslem's .Bible, or Koran. Two 
hundred and one millions receive and venerate the Koran as the word of 
God. It is read more devoutly, more extensively, by the Moslems 
than the Christian Bible by the Christians. The Moslem takes religion 
seriously. The Koran contains some eighty tllousand worth,, arranged 
in one hundred and fourteen chapters, called soorabs. The fl.nest col-
lection of ancient MSS. is iu the library at Cairo. Whosoever can re-
cite the whole Koran from memory is dignified with the title of hafiz, or 
protector of the faith. The early chapters are merely poetic effm,ious. 
The Koran is not an historic book; five period8 cau be distinguished in 
its composition. 
E. P. Sanguinetti related his impressions of Constantinople; his jour-
ney to Batna, one of the French military outposts; au excursion to the 
tomb of Siui Okbar; an Arab marriage, ~n<l his experiences in the .A.rab 
market . 
.Lawrence M. Simmons gave a brief statement of the views of Philippi 
and Wright on tl.te separation which may take place between the so-
called defined and defining noun in .Arabic, followe,l by a translation 
from the celebrated,: Watchfire" of the la~e Nasif Al-YG\,~igi, showing 
the tre~Jtmeut of this subject by a native gra,mm~rian. 
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C. H. Toy described some phonetic peculiarities of Cairo Arabic1 
especially the Egyptian mute Gym, palatal q, and the pronunciation of 
the dentals. In the Cairo pronunciation the olu. Arabic th and dh be-
comet and d; in some cases the Cairo fricatives pass into sibilants. 
George Washburn summarized the articles of the Mohammedan 
creed. Islamism has for its base faith in the uuit,y of God and in tlie 
mission of his dearest servant Mohammed. The book of God which 
descended last from Heaven is the sacred Koran. The first of the 
prophets was Adam and the last Mohammed; the greatest of all is 
Mohammed, etc. 
Caroline R. Wright described the worship of the dervishes of Cairo. 
The preliminary prayers over, tlic curtain of the entrance door is raised, 
and giaours are admitted to the sanctuary. At this mournnt the chief 
dervish and other dervishes were prostrate, with their heads on the 
ground in the direction of meihrab, and for nearly half an hour they 
continued kneeling, praying and bowing, rocking to and fro, reciting 
the Koran in a twanging nasal tone. Then follows the bowling of the 
litany, with its unison refrain Allah-lwu, Allah-hou. 
OLD ·l'EST.A.MENT .A.ND HEBREW. 
Benjamin Wisner Bacon presented in tabular form the results of the 
principal schools of higher Biblical criticism, including fragments and 
portions assigned to editors, interpolators, compilers, and glossators. 
His classification is: Priestly Law Book, P 2 ; Ephraimite Narrative, F; 
Judean Narrative, J; Law of Holiness, P 1• 
E. C. Bis ·ell published a work on Biblical Antiquities, for popular 
use. It embrace the main facts under tile classification of domestic, 
civil, aud sacred antiquities. 
W. G. Blakie has pt1bli hetl the fir t and econd books of Samuel. 
They belong to tile series called the Expositor's Library, based on the 
plan of giving the ubstance of scripture in cli running commentary or 
connected narrative, which furnishes all needful explanation . 
C. A. Brigg· contiuned bi· studie 011 the form of Hebrew poetry. 
The tetrameters ar mea ured by four beat, of tlic accent, aud ar;e often 
iYid d • a ·, ura into two halve . Examples are Psalm xlvi, 1-3; 
3 arnu 1 i, rn-..... 7; •xodu, xv; P'alm Ix 'xix. Tetrameters are not so 
num r u a, th p ntam t r'. Th pentameted mea ·ured by five beat.· 
f th rytl.J.mi ·( 1 cc ut; the c~ • ·urn u ua,lly come after the third 
1 xampl · ar Lam t ti u ·iii; ,·alm cxix; Jonah ii; alm 
iv (tlJ lirg , f Ba ylou) ; btiah xlvii. The 1t xam t r i · a 
rim . r. u · anc · f hex£wieter ar roverl.> xxxi 12 ff· alm 
.. I . ' ' ·x .·xYH · ·, 1 h lx nd J r 1 iah Yiii, . 
b :n ff 'l: · ,m a ti n t J " t 
l pl· .. ·. 
Id tam ut i 
illu , rat y 
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passage from the book of Job (xxviii, 1-12), which, of all the Old 'l'esta-
rnent writings, needed the ruost thorough revision. Against Cheyne he 
shows that the Cyrus inscription, and the statements contained in Isaiah 
xliv, 28, and xlv, 1-13, do not really contradict ~ach other. Cyrus may 
have treated Bel, and Nebo, and Merodach with the greatest courtesy, 
and yet have sent the Jews back as a wise piece of policy. 
James D. Dana discussed the cosmogony of Genesis in reply to Canon 
Driver (Defense and Critique, Andov. Rev., 1887). He favors the stand 
taken by Guyot, and holds that the fiats of Genesis did not produce 
complete<l results, but initiate<l slowly developing processes. 
1'. G. Dashiel ruaintai,ns that the Old Testament teaches practically 
the doctrine of eternal existence. 
Samuel Davidson. Notes on the Psalms: ii, 12; iv, 3; vi, 2; viii, 2; 
xii, 7; xvi, 3, render: as to the saints who are in the land and the no-
bles, all my pleasure is in th.em; xviii; xix; xxii, 17; xxv, 11; xxix, 2; 
xxxii, 9, With bit anrt bridle their youth must be bound; they do not 
come near thee rtherwise; xxxvi, 13; xxxvii, 38; xxxix, 3; xlii, 5; xlv; 
xlviii, 3; 1i; liii; Iv; lvi; lvii; lviii, 2; Ix, 6; lxiv, 7; lxv, 6; lxvi; 
lxviii; lxix; lxx ; lxxii; lxxiii, 4; lxxiv, 19; lxxvi, 5, and lxxvii, 11, 
17-20. 
W. N. Davis characterized the Ghokmah or Hebrew philosophy. ·· It' 
dates its development from the age of Solomon. It differs from the· 
Greek philosophy in taking for granted the existence of an omniscient,'. 
01rinipotent, and omnipresent God. Hebrew wisdom is inseparable 
from morals; wisdom and right living are synonomous terms. The 
best specimens of the Gholcma,h are found in Ecclesiastes and Job. In 
discussing Job xix, 25-7, he holds there is no evidence that the word 
'' redeemer," useu in Job x.ix, 25, can be applied to Christ, " the 
Redeemer." The word Goel used here is avenger, blood relative. He 
explains what a Goel i~ and t~auslates verse 25. '' I know that my Goel 
lives and my vindicator will arise upo1i. the earth; (26) and after my 
sin is thus destroyed, and without my flesh (body) I shall see God." 
Marcus Dod's edition of the Book of Genesis belongs to the series 
called "The Expo itor's Bible." 
G. C. M. Douglas reviews The prophecies of Isaiah, by T. K. Cheyne; 
and Isaiah, his life, and times, and writings, by S. R. Driver. Douglas 
does not agree with the position of either Cheyne or Driver, and gives 
his reason at length; there is nothing to justify us in disbelieving the 
universal and unbroken tradition which attributes them to Isaiah, the 
alleged reasons being misconceptions. 
J. F. Genung discussed the interpretation of the Bo·ok of Job. Many 
of its difficulties are due less to original fault than to crude interpreta-
tion of them. The so-called debate-theory, with its assumed main sub-
ject, "the my tery of Go<l's providential government of men," does not 
re ult in au expo itiou so homogeneous as we conld wish; it does not 
reach the heart of the book. The prol>lem of t4e book is (1ot4 Job fea:i; 
. Mi . 142--44 
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God for naught 1 And the solution of it is Job himself, the man Job. 
The poem is an epic, not a drama. It is the epic of the inner life; as 
such its significance extends far beyondpational bounds to the universal 
heart of humanity. 
W. H. Green proposed a new nomenclature for the Hebrew tenses; 
he prefers preterit and future as designations of the Hebrew tenses to 
perfect and imperfect, and holds that these tenses primarily and prop-
erly denote the time of action, and not simply its mode as complete ur 
incomplete. He has re-edited his Hebrew grammar, first published 
twenty-sev:en years ago; it has been revised throughout and the syntax 
eu tirely recast. 
W. R. Harper published Elements of Heb;ew Syntax and discussed 
the Pentateuchal question; he presented a detailed analysis of the 
Hexat_euch, in parallel columns, giving not only the chapters and verses 
by sections as they are divided by critics, but also the topics of which 
each section treats. An introductory note states the points (7) agreed 
upon by the two schools. Then follow the facts and considerations 
urged in favor of the analysis of Genesis i, 1,-xii 5, in sections. 
Edward P. Humphrey (in Sacred History, from the Creation to the Giv-
ing of the Law) defends the traditional view of the Mosaic records. 
The difficulties which are supposed to emuarrass the 1v.losaic account of 
the creation he classes as follows: (1) All those questions in which the 
meaning of the text is fully ascertained and opposing sciences are im-
mature. (2) The problems in which natural science is mature and the 
Bible is not understood. (3) Where the results of science are incom-
plete and proper explanation of the Bible is not yet reached. 
M. Jastrow, sr., di8cussed tlle transposed stems in Talmmlic, Hebrew, 
and Ohaldaic, especially the reduplicated stems, the so-called pilpels 
and palpels of verbs and nouns. 
K. Kohler criticised the arrangement and method of Jastrow's Tal-
mudic dictionary, especially the tendency to give up derivations from 
the Greek and find Semitic etymologies. 
Thoma Lauris rend red Genesi xii, 32, '' the dream wa told or set 
forth t Pharaoh twwe." 
. F. M ore gave a ketch of the history of emitic ::;tu<lie in this 
ountry from th ettlern nt of ew England to about 1875. Tile author 
cl th tate of 1 arniu among the Puritan , and it gradual 
d c d u ; th n at greater length, the revival of BHllical science in 
rly p rt f thi ntury, with brief biographical notice of uart 
th r 1 ding r pr nta i of thi mo ement; and give , finally, 
m t t xbau ti ene , a urvey of the more r c nt 
n article i t contain a fnll r account of the work, 
' ar . 1 int out m eemiog evid nee that the 
t m f w 1 ' ri 0 'inat d und r Arab influ uc . 
mi h r vi w ict ~ y oel The text of .,_lfica)i, 
k i n of real imp rt nee. The text of Micah 
ORIENTAL SCIENCE IN AMERICA. 691 
prophecies is corrupt and must be corrected from the ancient versions. 
He also discussed the value of the Targum to Jeremiah: in seventy pas-
sages, the Targum helps us to determine the text of the book of Jere-
miah. In fixing our Old Testament text we must not ignore this version. 
W. 0. Sproull holds that the native language of Abraham was 
Aramaic, since he emigrated from Ur of the Chaldees to the land of 
Canaan (Genesis, xi,31). It is probable, however, that he knew Hebrew 
before he came into the la,nd of Canaan, for there is no indication tlrnt 
he had any difficulty in conversh1g with its in_habitants. 
A. W. Thayer calls attention to the fact that Professor Graetz, of 
Breslau, has prepared a revised text of the Massoretic Bible, which is 
now awaiting publication~ 
PEDAGOG:ICS. 
At the fall meeting of the American Oriental Society, Francis Brown 
· A. L. Frothingham, jr., W. H. Green, W. R. Harper, Panl Haupt, 
Morris J astrow, jr., D. G. Lyon, C.H. Toy, and W. H. Ward discussed 
the history of Semitic studies in this country, and offered suggestions 
for the future. The remarks were collected and published. in Hebraica 
with au introduction by Morris Jastrow, jr. 
PERSIA. 
Morris Jastrow discussed the plan of the Palace of Artaxerxes 
Mnemon, compared it with the description of the Palace of Ahasuerus 
:in the book of Esther, and accepts M. Dieluafoy's conclusion, that the 
palace he discovered at Susa is the one described in the book of Esther. 
SAMARITAN. 
G. F. Moore described a fragment of a manuscript of the Samaritan 
Pentateuch deposited by Grant-Bey in the Library of Andover Sem-
inary. The fragment contains Ex. viii, 16-xxx, 28; itis of the thirteenth 
century, and apparently a part of the codex described by Rosen, Zeit-
schrift der Deutschen Morgenliindischen gesellschaft, xviii, 586. 
SEMI'l'IC PHILOLOGY. 
E. P. Allen answered G. F. Moore's objections to his former paper ou 
Semitic sounds and their transliteration. Allen's theory is that the so-
called Semitic emphatic cousonants are distinguished by a combination 
of mouth position with the glottal catch. 
G. F. Moore questions the theory that the distincth7 e characteristic 
of the emphatic consonants is a combination of glottal catch with mouth 
articulation. 
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SYRIAC. 
Robert H. Beattie described tbe recent changes in life in Syria and 
the new opportunities they bring to American scholarship and industry. 
Syriac literature has been enriched by the discovei·y and description 
of a number of unedited texts. . 
Isaac H. Hall described a manuscript recently acquired l)y the Union 
Theological Seminary of New York, consisting of the service of obse-
quies, and introduced by the ritual of the washing of the dead, pulJlish-
ing portions of the text with translation; a manuscript of the Peshitto 
four Gospels, the property of Beloit Oollege, Wisconsin, accompanied 
by a manuscript of the traditions of the Apostles, text and translation 
of which are given. 
R. J. H. Gottheil published a manuscript containing a fragment of a 
Porphyry i_n the Berlin Library; a Syriac geographical chart; te:!t of 
Berlin manuscript tract on the Syriac conjunctions and a colla.tiou of a. 
text of a portion of the 'l'argums in a map or manuscript in the Library 
of the Temple Emanuel, New York. 
G. F. Moore called 3Jttention to the fact that four of the British Mu-
seum Hebrew manuscripts with theTargum recent'lyacquiredfrom Yemen 
are in this same hand, and together form a complete Bible; also to the· 
excellent character of the Targum text. 
Tbe New York Tribune of August 12, 1888, gave a description of a 
Syrian commencement aud the scenes attendant on the closing of the 
American Oollege at Beirut. 
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BIOGRAPHICAL MEMOIRS . 
. SPENCER FULLERTON BAIRD.* 
By ROBERT RIDGWAY. 
MR. PRESIDENT AND MEMBERS OF THE AMERICAN ORNITH0LO· 
GIS'l'S' UNION : When asked by the worthy president of our union to 
prepare a memorial address upon the life and services to ornithology 
of our great teacher and leader, Professor Baird, it was with many mis-
givings that the invitation with which I was thus honored was accepted; 
for, glad as I am to render what tribute I can to the revered memory 
of a departed and beloved friend, the sense of my own inability to do 
justice to such a subject has almost deterred me from the attempt. 
The preparation of an address which shall consist essentially of .new 
matter is rendered particularly difficult by the circumstance that there 
has already been published by Prof. G. Brown Goode, in Bulletin 20 of 
the U.S. National Museum, an excellent biography of Professor Baird, 
giving in detail a history of the principal events and chief results of bis 
life, together with a complete bibliogr::i,phy of his publications. Since 
the present memoir is intended to deal more particularly with Professor 
Baird as an ornithologist, the reader is referred for more general 
information to Professor Goo<le's admirable '' Biographical Sketch," 
from which are taken most of the chronological data and the occasional 
· quotations in the following prelude to what I have to offer from my 
own personal knowledge of the life, labors, attainments, and personal 
qualities of one who in history must hold a place at the head of Ameri_-
can naturalisti:., and in the hearts of those who knew him a place which 
none other can fill. 
Spencer Fullerton Baird was bo.rn in Reading, Pe'unsylvania, Feb-
ruary 2, 1823. In 183-! he was sent to a Quaker boarding school at 
Port Deposit, Maryland, and the following year to the Reading gram-
mar school. In 1837 he entered Dickinson College, graduating jn 1840, 
at the age of eveutcen. The next several years were spent in making 
.. ead before the Fifth Meeting of the American Ornithologists' Union. From The 
.A.uk, January, 1888, vol. v, No, 1. 
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natural history studies, and in the study of medicine, including a 
winter's course of lectures at the College of Physicians and Surgeons, 
in New York, in 1842, though he never formally completed his medical 
course. "In 1845 he was chosen professor of natural history in Dick-
inson College, and in 1846 his duties and emoluments were increased 
by election to the cliair of natural history and chemistry in the sarne 
institution. J u]y 5, 1850, he accepted the position of Assistant Secre-
tary of the Smithsonian Institution, and October 3, at the age of 
twenty-seven years, he entered upon his life work in com1ection with 
that foundation-'the increase and diffusion of knowledge among 
men.'" 
Mr. Goode informs us that '' bis ancestry upon one side was Eng-
lish, upon the · other Scotch and German. His paternal grandfather 
was Samuel Baird, of Pottstown, Pennsylvania, a surveyor by profes-
sion, whose wife was Rebecca Potts." The Bairds were from Scotland, 
while the Potts family camefrom England to Pennsylvania at the close 
of the seventeenth century. "His great grandfather on the mother's 
side was the Rev. Elihu Spencer, of Trenton, one of the war preachers 
of the Revolution, whose patriotic eloquence was so influential that a 
price was set on his head by the British Government; his daughter 
married William M. Biddle, a banker, of an English family for mauy 
generations established in Pennsylvania, and identified with the bank-
ing interests of Philadelphia. Samuel Baird, the father of the subject 
of this sketch, tstablished himself as a lawyer at Rr.ading, Pennsylvania, 
and died when his son was ten years old. He was a man of fine culture, 
a strong thinker, a close observer, and a lover of nature and out-of-door 
vursuits. His traits were inherited by his children, especially by his 
sous Spencer and William. The latter, who was the elder, was the :fi.r~t 
to begin collecting specimens, and as early as 1836 bad in hand a col-
lection of the game-birds of Cumberland County. His brother soon 
became his companion in this pursuit, and six years later they publi bed 
conjointly a paper entitled 'De criptions oft, o species, suppo ed to be 
11 w, of the Genus Tyrannula Swainson, found in Cumberland County, 
P nn ylvania."'*' 
Early in 1 38 Profe~ or Baird became acquainted with Audubou, 
~, with wh m Ii w, · for many y ar~ in corre pondence, and who, in 
1 L, gav to him th o-r ater 11art of hi collection of birds, includiug 
m tofhi t· ofn w P"ie .' Inl 4lav ryintimatefriend bipwa' 
un with rg ... T. Lawr n ·e, f T w Y rk, with John Ca in f 
elpbi , in 1 4- • 11<.l Th ma . 1. r wer, f Bo ton, in 1845. Tb 
cl . fri n 1 ·hip ·on iun cl tbr n h Ii£ , th ugh f th , omithol O'i,·t 
1y b fir· u, •1 ·riv: liim he ther, having di <lb fr Pr· 
f · · r b · w •r · all at n · im or an her a· ·i t c.1 with lJim 
gi ·, l w rl-. 
Em.11iclo11a.c Jla ·ii:e11tri11 Bair l and E. min,111118 
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Although bis el<ler urother ha<l anticipa,te<l him by a few years in be-
ginning the formation of' a collection, he soon '' diverged into other 
paths," and became a lawyer in Reading, Pennsylvania,* leaving to 
him the fielu of ornithology, which he cultivated so assiduously that 
when the catalogne of ltis collection t was closed, at number 3696, al-
most every species of bird occurring, regularly or otherwise, in eastern 
and central Pennsylvania was represented, and in most cases by series 
of specimens showing the different stages and phases of plumage. Tliis 
collection, deposited there by Professor Baird when he entered upon his 
duties as Assistant Secretary of the Smithsonia,n Institution, is still in 
the National Museum, of whose ornithological treasures it forms au im-
portant element, so many of its specimens having served as the types 
of Profernor Baird's descriptions in his" Birds of North America" and 
subsequent works. In it are '' specimens of birds prepared by these 
boys forty-five [now uearly fifty] years ago by a simple process of 
evisceration, follo wed by stuffing the body-cavities full of cotton aud 
arsenical soap"--a method probably adopted by them before they had. 
learned the art of skinning birds. 
Although his collection was made at a time when the art of taxide:t -v 
is gtinerally supposed to have been far bellind its present status, eRpe-
cially so far as this country is concerned, the excellent preparation of 
the specimenR, their very precise labelling and perfect preservation, 
show Professor Baird to have been in every respect the peer of auy 
oruithological collector of tbe present period. Exposed for more than 
tliirty years to constant handling and everything that could effect their 
deterioration, they are still in a most excellent state of perservation, 
and none have lo~t their labels. I have never known a Rpecimen of 
Professor Baird's preparatiou to be attacked by insects, a statement 
which I am able to make regardiug few other collections of which I 
possess the knowledge to speak_. The force of these observations may 
be better appreciated wheu it is considered that probal>ly nt> other 
collection of skins bas ever received so much handling as that made by 
Professor Baird, every standard work ou North' American birds pub-
lished since 1850 having been based essentially upon it, so far as eastern 
species are concerued. Not only are the specimens prepared antl pre-
served in a manner equalled by only the best of our living collectors, 
but their labels are fastened witli. unusual security, and contain very 
'precise data, including cientific name (with authority), sex, age, 
locality, aud da.te; and usually, on the reverse side, the total length 
and tretch of wings, measured before skinning. 
The formation of so large and varied a collection of course in-
" Mr. Goode informs us that "at the time of his death, io 1872," be "was United 
States, collector of internal revenue at Reading." 
t This catalogue constitutes Volume I of the series of National Museum" Register 
of pecimens," now tilling twenty-one \~olumes, and containiug wore than 1121000 sep-
arate en tries. 
R. l\1is. 142--45 
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volved such a vast amount of field work as to remove Professor 
Baird from the limbo of so-called "closet-naturalists." How pleasant 
and instructive to him must have been his out-of-door studies of birds 
may be inferred from the extent of his excursions, which are thus de-
scribed by Mr. Goode: 
"In 1841, at the age of eighteen, we find him making an ornithologi-
cal excursion through the mountains of Pennsylvania, walking four 
hundred miles in twenty-one days, the Jast day sixty miles between day-
light and rest.'*' The following year he walked more than 2,200 miles. 
His fine physique and consequent capacity for work are doubtless due 
in part to his outdoor life during these years." 
Considering Professor Baird's great interest in the study of birds, the 
number of his ornithological publications is astonishingly small, amount-
ing to only seventy-nine different titles (see .l\fr. Gooue's Bibliography, 
pp. 250-253). It is, therefore, strikingly evident that bis publications 
must have possessed unusual merit to earn for him so great a reputation 
as an ornithologist. This reputation was indeed established by the first 
of his separate works, usually known and quoted as "The Birds of North 
America," though not published under this title until two years after its 
publication by the Government as volume IX of the" Report of .Explo-
rations and Surveys, to ascertain the most practicable and economical 
route for a Railroad from the Mississippi River to the Pacific Ocean." 
With the publication, in 1858, of this great quarto volume of more than 
one thousand pages, began what my cfa:tinguished colleague, Professor 
Ooues, has fitly termed the'· BairdianPeriod"of Americanornitbology-
a period covering almost thirty years and characterized by an activity 
of ornithological research and rapidity of ad van cement without a parallel 
in the history of the science. Referring to this great work, in his "Bib-
liographical Appendix" to" Birds of the Colorado Valley" (page 650), 
Profe ' or Coue says: "It represents the most important single step ever 
taken in the progres of American ornithology in all that relates to the 
techuicalitie . The nomenclature is entirely re-modelled from that of the 
immediately precediug Andubonian period, and for the first time brought 
abrea t of the tllen exi ting aspect of the case. - - - The synon-
ymy of tbe work i more exten ive aud elaborate and more reliable 
than ny b fore pr .'entcd; tll compilation, a almo t entirely original, 
v r f w itatio11 havinrr be n made.at secoml-hand, and these being 
indicat cl by qu tati n mark'. The g neral text con , j t of diagno e' 
r cl ri i n f , ch s ·i , with xt nded and elaborat critici m , 
· m > ri n , nd ntary. - - - Th ar p arance of . gr at a 
w 1rk fr m h f , m . t m thodi al, 1 arn d, and a ct ion ' 
f th 1 adiug oruith logi t f Am ricm (John 
wr n · ) : "rt d n in.fl.ti nee p rhctl)' tr ng r 
h, 11 th; f a.11. · f it pr <.J. C .' l'~ b 
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and Wilson's not excepted, and marked an epoch in tlrn history of 
American ornithology. The synonymy and specific characters, original 
in this work, have been used again and again by subsequen~ writers, 
with various modifications and abridgment, and are in fact a large basis 
of the technical portion of the subsequent 'History of North American 
Birds,' hy Baird, Brewer, and Ridgway. Such a monument of original 
research is likely to remain for au indefinite period a source of inspira-
tion to lesser writers, while its authority as a work of reference will 
al ways endure." 
Thus are graphically described the distinctive features of what Mr. 
Leonhard Stejneger has truthfully termed the ·Bairdian. School* of 
ornithology, a school strikingly characterized by peculiar exactness it). 
dealing with facts, concis~ness in expressing deductions, and careful 
analysis of the subject in its various bearings ;-methods so radically 
different from those of the older "European School" that, as the 
esteemed member whom we have just named has already rema.rked,t 
conclusions or arguments can be traced back to their-source and thus 
properly weighed, whereas the latter affords no basis for analysis. In 
other word8, as Mr. Stejneger has, in substance, said, the European 
School requires the investigator to accept an anthdr's statements and 
conclusions on his personal responsibility alone, while the Bairdian 
fnruishes him with tangible facts from which to take his deductions. 
The dominant sources of Professor Baird's training in systematic or-
11ithology are not difficult to trace; in fact, tlle bases of his classifications 
are so fully explained or frequently mentioned in bis various works as to 
leave nothing to mere inference. He studied carefully t,he more ad-
vanced systems of his time, and with unerring instinct selected from 
them their best features, and combined them, together with original ideas, 
into a classification which was an improvement on its predecessors. 
Thus, the classification presented in the "Birds of North America" 
(1858) is based essentially upon the systems of Sundevall (" Oroitbolo-
giskt System," 1835 and 1843), Cabanis ("Ornithologische Notizen," 
1847), and Keyserling and Blasius (~' Wirbe.lthiere Europas," 1340). 
The uomenclature was fixed by methods adopted from G. R. Gray 
('' List of the Genera of Birds," etc., 184:1-'42), to the abandonment of 
which must be attributed most of the subsequent cbauges in generic 
name . In the" Review" (1864-'66) and'' History of North American 
Birds" (1874), a further concessiou is made to the classifications of Sun-
devall and Cabanis by commencing with the Order Passeres and Fam-
ily Turdidm in tead of the Raptores. Tl.le same systems were the 
fou ntlation of Liljeborg's "Ola sification of Birds," formally adopted by 
the mithsonian In titution (through Professor Baird) in 1866, by 
M s T . Sclater and Salvio (with certain emendations and amplifica-
"Proc. 1T. , . Na f,. M111-1 . , vol. Vil, 11'384, p. 76. t lbid., p. 77. · 
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t-ions) in 1873, and with still further modificatfous by the American 
· Ornithologists' Union, in 1886. 
The distinctive features of the '' Bairdian School" were still further 
developed by the publication, in 1864-0 66, of the '"Review of American 
Birds," a work of unequalled merit, displaying in their perfection Pro-
fessor Baird's wonderful powers of analysis and syntheEis, so strongly 
combined in his treatment of difficult problems. Unfortunately for 
ornithology this work was but fairly begun, only a single volume (au 
oct~wo of 450 pages) being published. The cause of its discontinua11ce 
is not d~finitely known tp the present writer, but it may have been the 
intervention of the "Ornithology of California,"* a work based on the 
manuscript notes of Dr. J. G. Cooper, but edited by Professor Baird, 
who also superintended its publication, and the "History of North 
American Birds," t material for which was already being arranged, be-
sides other literary work and the increasing pressure of administrative 
duties. Whatever the cause, however, its discontinuance is to be 
regretted, since its completion wonld have given us an invaluable guide 
to the study of Neotropical birds. I have it on good authority 
that no single work on American ornithology has made so profound an 
impression on European ornithologists as Professor Baird's" Heview;" 
and, by the same autb_prity, Ia.m permitted to state that he-a European 
by birLh and rearing-became au American citizen through its influence. 
In the preface to the present writer's latest work on American 
ornithologyt the author is proud to mention that the book was '' orgi-
nally projected by Professor Spencer F. Baird, whose works 
represent the highest type of systematic ornithology and have furnished 
the model from which the younger generation of ornithologists have 
drawn their inspiration;" and that his friendly advice and &uggestions 
had rendered comparatively easy the performance of a task which u11der 
le 'S favorable au pices would have heen far more difficult of accomplish-
ment-acknowledgments which but faintly express the author's obliga-
tion to bi tutor. 
SPENCER P. BAIRD. 709 
In commenting upon the value of Professor Baird's contributions to 
scieutific literature, Professor Goode remarks that'' no one not living in 
the present can form an accurate idea of the personal influence of a leader . 
upon his associates and upon the progress of thought in his special de-
partment, nor can such an influence as this well be set down in words. 
This influence is apparently due not only to extraordinary skill in organ-
ization, to great power of appEcation and concentration of thought con-
stantly applied, and to a philosophical and comprehensive mind, bnt to 
au entire and self-sacrificing devotion to the interests of his own work 
and that of others." 
But it is not only through his published works and personal influence 
with bis associates and pupils that Professor Baird was powerful in 
the development and advancement of ornithology in America. His 
position as head of the Smithsonian Institution and the National Mu-
seum gave him peculiar opportunities for putting into practical shape 
his plans for a thorough exploration of little known portions of the 
continent. "To his influence with the Government authorities is due 
the excellent field-work done in connection with nearly all the Government 
surveys and the Signal Service Bureau, from the first inception of the va-
rious Pacific Railroad surveys to the present time."* If the exploration of 
a particular field suggested itself to him, be rarely failed to find, sooner 
or later, means to accomplish the object in view; no opportunity for 
making use of, or securing the co-operation of, other departments of the 
Government in maintaining explorations which he bad llimself insti-
gated or organized was ever neglected, and. for such opportunities he 
was constantly alert. His success in thus promoting the cause of science 
was, however, by no means wholly due to the importance of his official 
positions, his perRonal zeal and influence often accomplishing what 
might not otherwise have been successful. 
The sterling qualities of mind and heart which were so conspicuous 
in Professor Baird's character were as well known and as highly appre-
ciated abroad as at home. As an illustration of this fact, I quote the 
lytical or 8ynoptical tables of the larger work, improved and somewhat enlarged by 
the introduction of brief diagnoses of the nests and eggs of the different 8pecies, 
together with the English name&. This book, of which there exists only a single 
copy, and that not perfect, was completed early in 1874. Its title is "Outlines of 
American Ornithology, by S. F. Baird and R. Ridgway. Part I, Land Birds." Por 
some reason· the work was never published, and the electrotype plates were destroyed. ' 
This work, in which the present writer had some sharo, was the embryo which, after 
twelve years' incubatiou, finally developed into the more comprehensive "Manual 
of North American Birds," in the preparation of which, however, Profes8or Baird 
took no active part, thongh it is scarcely necessary to say that he was much in-
terested in its progress, even almost to the close of his life, which ended shortly after 
the work had been printed, uut before it conld be published. It bas been a matter 
of deep r gret t.o tho author that Professor Bair<l conlcl not have had a share in the 
pr paration of the book, and still more that he could not have lived to enjoy the 
sati faction of seeing it published. 
* Editorial in The Auk, October, 1~87, p. 358. 
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following obituary notice in'' Nature" for August 25, by Mr. R. Bowdler 
Sharpe, senior assistant, Department of Zoology, in the British Museum, 
well kuown as an ornithologist of eminence: 
"By Englishmen who knew Professor Baird personally, the loss must 
be especially felt, but there are many who never had met him in the 
flesh, to whom- the news of his decease must come as that of a dear 
frieud. As one of the latter class we venture to express our sympathy 
with our scientific brethren in America on the decease of one (If their 
most eminent and respected colleagues. As chief of the Smithsonian 
Institution, Professor Baird possessed a power of conferring benefits on 
the world of science exercised by few directors of public museums, and 
the manner in which he utilized these powers has resulted not only in 
the wonderful success of the United States National Museum under 
bis direction, but in the enrichment of many other museums which 
were in friendly intercourse with the Smithsonian Institution. We 
know by experience that.the British Museum is indebted beyond meas-
ure to Profe5sor Baird, and we need only to refer to the recent volumes 
of the 'Catalogue of Birds' to show how much our National Museum 
owes to the sister museum in America for hearty co-operation. vYe had 
only to write and express our wants, and immediately every effort was 
made, by Professor Baird's instructions, to supply all the desiderata in 
. our ornithological collection, and this without the slightest demand for 
an equivalent exchange, thongb, of course, in the case of the British 
Museum every effort was made to reciprocate the good feeling shown 
by the great American museum. There must be many pri\.,.ate collect-
ors in this country who wi1l endorse our acknowledgments to Professor 
Baird for the unrivalled liberality which he has always shown in the 
advancement of the studies of every ornithologist who invoked bis aid. 
- - - We may add that during an experience of twenty years we 
have never heard from any ornitho1ogist, European or American, a 
ingle unkind word concerning Profes or Baird, either in bis public or 
private capacit,y. Thi i something to say in this age of jealousies and 
backbiting .. " 
Ind ed, it may with truth be aid that so widespread, so nearly uui-
Yer al ha b n hi influence that f w there are, if any, among l1is 
ont mporarie, who hav not had occa iou to record their euse of obli-
gati n t r hi aid, lii coun. el, or bi noble example. VVe all d "light 
t aclrn wl ~ 1 ere him our great t acher, and in doing- so do honor to 
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and uever have anything to do with the quarrels of others. He was 
al ways for peace." * 
As a public officer, no man was more conscientiously devoted to his 
duty or faithful in its performance; and he administered the compli-
cated affairs of three distinct and important establishments with au 
ability which commanded admiration, although it was plainly to be 
seen that the respon·sibilities were too great for any single person to 
bear. His capacity for work was enormous, and he was constantly oc-
cupied. He enjoyed work, and it was not his industry which hurt him; 
but the harassing cares· of his public trusts and the weight of their re-
sponsibility were too much for even his powerful physique to endnre, 
and he gave way under the strain. 
No man was more easily approached than Professor Baird, or greeted 
a new acquaintance more cordially. His reception of young persons--
especially those with an inclination for natural history, was particularly 
charming, at once relieving them from embarrassment and captivating 
them by his unassumiug manners, his geniality, and frankness. 
Trusting that he does not introduce too prominently his own person-
ality into this memoir, the · writer offers the following brief outline of 
his personal acquaintance with Professor Baird, as being ot probable · 
interest to members of the Union, and as giving an insight into the 
character of his lamented friend. 
Until near the middle of the year 1864, the writer, then a lad in his 
. fourteenth year, was unacquainted with the name of any living natu-
ralist, or with any books on natural history except such general or 
superficial compilations as Goldsmith's 'Animated Nature,' a history 
of the United States (author forgotten) which ·included a chapter or 
two on the natural history, and Goodrich's 'Animal Kingdom'-works 
which, although supplying much valuable information to the general 
reader, were of course wholly ina<lequate to the wants of a special 
stu<lent. A lady resident in the town learned of his difficult.ies, aucl 
suggested that by writing to the Commissioner of Patents in Washiug~ 
ton he might be able to obtain the correct names of birds, supplement-
ing her fortunate suggestion by tlrn gift of an envelope !.>earing the 
printed address of a former Commissioner of Patents. A letter was 
written, and with it was inclosed a colored drawing, life size, of a pair 
of Purple Finches ('~Roseate Grosbeak, Loxia rosea," of the incipient 
ornithologist) perched upon a dry stalk of the great ragweed ( Ambrosia 
tri.fida), the seeds of whiclt in winter constitute the principal food of 
the l>ird ju t,hat locality. An answer was awaited with great impa-
tience, but in due time was received, the following being an exact copy : 
"No. 5664.] "SMITHSONIAN INSTITUTION, 
'' Washington, D. O., June 23, 186-!. 
"DEAR_ SIR: The present Commissioner of Patents (Mr. Holloway, 
not Mr. Bishop) has sent me your letter, as more conversant with the 
subject of .r orth American birus than himself. I have read it with 
Prof. tis T. Mason, in Washington Evening Star of August 20. 
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interest and much pleasure, as ·showing an unusual degree of ability 
as an artist, and of intelligent attention to a scientific subject. I had 
no difficulty in recognizing the bird you sent, and was much pleased. to 
see that you had given all the essential features of form and color with 
much accuracy. 
'' The bird is the Purple Finch ( Oarpodacus purpureus). I send you a 
catalogue of the birds of North America and some other pamphlets.* 
If you can procure the ninth volume of the Pacific 1<ailroad Reports, 
you will find descriptions of all the North American birds, by myself. 
"I will be glad to hear from you and to render you any aid by nam-
ing your drawings, or in any other way. You must learn the scientific 
names of the birds, and thus be able to talk and write about them 
with persons not knowing the English names used in your part of the 
country. 
"Let me know what kind of eggs you have. 
~'Very truly yours, 
"SPENCER F. BAIRD. 
'' Assistant Secretary Smithsonian Institution. 
"ROBER'!' RIDGWAY, 
Mt. Carmel, Illinois. 
The above letter was a revelation to the recipieut, who, in his isola-
tion, was ignorant of the existence of any one but himself engaged in 
the study of birds. He had read of Audubon anu Wilson, and Nut-
tall, and Bonaparte, but these be knew were all dead. The profound 
impression produced by the letter and the hope that it gave, may be 
imagined. From this commencement arose a correspondence which to 
the present writer was a constant source of delight and instruction, 
and to which he looks back with feelings that cannot be expressed. It 
was 11ot until th~ early part of 1867, nearly three years later, that the 
writer obtained a copy of the text of "Birds of North America" (vol-
ume rx, Pacific Railroad Report), a1Hl it therefore l>ecame necessary 
for him to continue the sending of drawi11gs an<l. descriptions in order 
to obtain tbe much-de ire<l identification8. In replying· to the wi;iter's 
numeron letter of thi character, Professor Baird always wrote most 
kindly and nconragiogly, replying to multitnuinou queries as fully as 
the arduou dutie of his official po ition woulu allow. To mention all 
the u efnl hint which h gave would require to much space here, but 
h foll win a,r 1 ct d a. ampl 
"I w nld aclYi: , you to , pen cl mo t of your 1 i ur tirn in practi ing 
drc wiucr f ir · an mammal from natur and from life, o a to ac-
quir c fa ility in izing a temp rary att1tnd and tran ferring it to 
p p r. I 1~ th : , k t h . ntinually wb nev r y u have the op-
th practic . certain number of 
t d tail , arnl it will 
w 11 a ill, 
in dnt, ing 
rnitb onia.o In titu ion a.u<l. w 11 kuo, n 
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form to Recnre artistic elegance and at the same time a minute, almost 
microscopic, accuracy in matters of detail, as far as they can be repre-
sented. 
"The drawings you have sent are too fragmentary to show what your 
present abilities as an artist are, and I would rather see some full-sized 
figures." - - -
'' It will not be necessary to spend much time in practising coloring, 
as this is rather a mechanical work, easily acquired by practice. The 
first object should be to obtain the highest perfection in drawing the 
form and in filling out minute details." (From a letter dated Decem-
ber 24, 1865.) . 
In a letter dated January 13, 1867, he gave this valuable advice as to 
writing field-notes: '' Let me give you one hint in regard to making notes 
on the specimens. Never write on hoth sides of the same leaf. In this 
way it will be possible to cut apart your notes into slips and assort 
with others of same purport, so as to re-arrange systematically. Do this 
for your own notes as well as those you send me : You will often 
realize the ad ·vantage of so doing." 
It is unnecessary here to go into details concerning events subse-
quent to the beginning of this correspondence. Suffice it to say that 
in all his relations with Professor Baird the writer remembers, with 
deepest gratitude anJ reverence, his uniform great kindness of heart, 
his genial manners, his wise counsels, and his steadfast friendship; 
and, with others who were so fortunate as to have enjoyed the privi-
lege of his acqualntance, he mourns a departed friend and teacher, 
whose loss is irreparable. 
• 
PROCEEDINGS AT A MEETING COMMEMORATIVE OF THE LIFE AND 
SCIENTIFIC WORK 
01!' 
SPENCER FULLERTON BAIRD, 
Held Janua,·y 11, 1888, iinder the joint au,spices of the Anthropological, Biological, and 
Philosophical Societies of Washington. 
INTRODUCTION. 
On August 19, 1887, Spencer Fullerton Baird, Secretary of the Smith-
sonian Institution, Director of the U. S. National l\Iuseum, and U. S. 
Commissioner of Fish and Fisheries, died at Wood's Holl, Massachu-
setts, his post of duty in the last-named office. His death at once ex-
cited throughout the world feelings and expressions of profound regret. 
At that time nearly all of his Washington associates in scientific pursuits 
were absent from the city, on field duty or in vacatiou, and were thus 
unable to jointly testify to the affection and respect in which he was 
held by them. 
Aud especially the scientific societies of Washington, none of which 
meet during the summer months, were unable to immediately take any 
action in the matter or to give organized expression to the sentiments 
of their members. 
With the resumption of meetings, however, it was determined that 
such expression should be given with all ceremonial completeness, and 
as the senior of the Washington scientific societies, and the one with 
which Professor Baird had been most closely connected, the Philosoph-
ical Society took the initial steps in arranging a joint meeting with the 
Anthropological and Biological Societies, a meeting which might enable 
the members and their friend!:! to testify not only their profound respect 
for this foremost scientific leader, but also their affectionate regard for 
the man. 
Tbe appended invitation and programme, which was mailed to all 
rnem lwrs of the Philosophical, Anthropological, Biological, and Chem-
ic.al Societies, and of the Cosmos Club, sets forth the form takeu in 
tl10se arrangements. 
WASHING'l'ON, January 4, 1888. 
Sm: The Philosophical Socie.ty in conjunction with the other scien-
tific societi s of the city will hold a meeting ou Wednesday evening, 
January the leventh, in commemoration of the life and services to 
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science of the late SPENCER FULLER'.l'ON BAIRD, Secretary of the 
Smithsonian Institution, Director of the National Museum. a,nd United 
States Commissioner of Fish and Fisheries. · 
Members of the societies, and ladies and gentlemen whom they may 
desire to invite, will assemble irr the lecture-room of the Columbian Uni-
versity, on the southeast corner of Hand Fifteenth streets, at a quarter 
past eight o'clock. 
Your presence on this occasion is earnestly desired. 
0. E. DUTTON, 
ROBERT FLETCHER, 
J. H. KIDDER, 
Committee of Management. 
Opening of the meeting, by the president of the Philosophical Society. 
Professor Baird as Administrator, Mr. W. B. Taylor, of the Smith-
sonian Institution. 
Professor Baird in Science, Mr. W. H. Dall, president of the Bio-
logical Society. 
The Personal Characteristics of Professor Baird, .Mr. J. W. Powell, 
president of tbe Anthropological Society. 
Mr. Garrick Maller,y, president of the Philosophical Society, called 
the meeting to order at the time and place above named. 
RELATIONS BETWEEN PROFESSOR BAIRD A.ND P ARTIOI-
p AT ING SOCIETIES. 
Hy Mr. GARRICK MALLERY, President of the PhiloRophical Society. 
LADIES AND GEN'l'LEMEN: During several wiuters before 1871, a 
club, with commingled social and scientific purposes, used to meet in 
this city at the houses of its member~. A single paper on some scien-
tific subject was read, usually by the host of the evening, following 
which was a discussion. Supper was always provided. The title of 
the club only related to the night of meeting, Saturday, and the or-
ganization was so loose that several of the survivors among the regu- . 
Jar participants at the meetings do not now remember whether they 
were actual members, or indeed that there was a definite membership. 
As the city of Washington emerged from the condition of a Southern 
village, and the benign policy of the Government increased the num-
ber and force of the scientific institutions at the capital, the need of 
an organization which should bring scientific men together on an equal 
footing and give more time to papers and their discussion became man-
ifest. To meet this want the attendants of the Saturday-Night Club, 
on March 13, J871, formed the Philosophical Society of Washington, 
its object, in the words of the call, being "the free exchange of views 
on scientific subjects and tlle promotion of scientific inquiry among 
its members." 
The term "philosophical," as the first president of the society, 
Joseph Henry, stated in his first address, was chosen after consider-
able deliberation, '' not to denote, as it generally does in the present 
day, the nnbouuded field of speculative thought, which embraces the 
po. sible as well as the actual of existence, but to be used in its re-
stricted sense to indicate those branches of kuowledge that relate to 
the positive facts and laws of the physical and moral universe." 
Of the forty-three gentiemen who signed the call twenty-one are now 
dead. Professor Baird was prominent among the fouudern, and served 
contiuuously as a member of the general committee from the organi-
zat.ion to November 10, 1877; and from that date until his death, on 
Augu t 19 last, be was a member of the committee on publications. 
The first commuuication of a scientific paper to the Society was made 
by him on March 18, 1871. Th~ roost important and extended original 
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papers communicated by him were ~, On the decrease of fish on the. 
southern coast of New England," presented March 23, 1872, and "On 
the artificial propagation of the cod, describing the measures and proc-
ess adopted at Gloucester, Massachusetts, and the success thus far 
obtained," presented March 1, 1879. 
The last-mentioned occasion is memorable to me, and some account 
of it will be interesting to the younger members of the Society, few of 
whom ever heard Professor Baird's voice raised in its hall. I happened 
to join him on his way to the meeting, and during the walk he spoke 
of the struggle at that moment between the sense of <luty requiring 
him to take his part in the proceedings of the Society and his repug-
nance to making any formal address. This modesty-indeed timidity 
-in an eminent writer and thinker, whose lightest words were sure of 
eager attention in a society composed mainly of hiA personal friends 
and wholly of bis admirers, was the more remarkable because his ad-
dress, presented a few minutes later, was most pleasing in its delivery 
as well as instructive in its substance. He spoke without notes, and, 
though his style was conversational and in no degree oratorical, his 
appropriate words in their rapid flow expressed his thoughts clearly, 
completely, and in orderly ·sequence. 
During the same walk, Professor Baird mentioned with earnest com-
mendation the usage of the Society by which the perfect equality'of 
members is recognized through the omission of all official an<l. profes-
sional titles. This was not a merely unwritten custom but was founded 
on a binding resolution, appearing in the minutes of June 6, 1874. The 
Society is probably the only non-esoteric body in the United States 
in which the titles of judge and general, professor and doctor, gov-
ernor, enator, and even honorable member are forbiduen; the simple 
and dignified Mr., the modern form of magister, being the only address 
all wed. Perhaps the plethora of title and the 'burden ~ome hierarchical 
gradations in Wa hington compelled this measure of relief. 
The Anthropological Society was founded February 17, 1879, its 
d fined o d ct b ing "to ncourage the study of the natural hi tory of 
man, e pecially with reference to America." Profes ·or Baird warmly 
approv d of the organization of this society, took coustant iutere t in 
it, anr1 at the time of hi death, wa the only honorary member re id-
ing in th nit tate on its roll . 
' h i 1 i l o i ty wa rg nized December 3, 1880, "to ucouraue 
h • · u f h i 1 gi l ·ienc ," and r fe, or Baird was the only 
h n n ry m .rn r , r l ct 1 y it. did n t take an acti v- part 
ill ,, of ith r f the la t-m ntion d ·oci tie ut 
th f th m m •t at fir.·t in th l{ g nt ,, 
mi h. nh n u.·tituti n, plac by him at th ir di. p 1, 
, t r typin and cir ula i n f th ir volurn 
b n f'c whi h th hil . phical tr hacl 
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President Henry, in his addresH before mentioned, stated that in no 
other city in the Uuited States was there, in proportion to the number 
of its inhabitants, so many men actively engaged in pursuits connected 
with science as in Washington. In the seven following years the num-
ber of persons in the city engaged in scientific work was nearly doubled, 
anc.tmost of them joined the Pllilosopbical Society, so tliat in the year 
1878 it bad become recognized as the most efficient scientific body on 
this continent with a membership confined to a single locality. The 
criteria of this superiority were not only the large membership and reg-
ular attendance of members, but the number, quality, and variety of the 
papers presented and discussed. This abundance, and, as was proved 
by the later successful establishment of differentiated societies as an 
overflow, this superabundance of scientific papers occupied ffrnry mo-
ment of the meetings, so that the members as such had no opportunity 
to become acquainted with one another or to iuterchange views, except 
in the formal discussions following the papers announced in the printed 
programs. There was 110 provision for social introduction or intercourse. 
This appreciated waut, the converse of the inadequacy of the Saturday-
Night Club, resulted in the foundation of the Qosmos Club on Decem-
ber 13, 1878, in the organization of which all the members of the Philo-
sophical society were invited to join. It is needless to descant upon 
the unique character of the Cosmos Club in its membership and objects, 
its vital connection with science, literature, and art, and its immediate 
but enduring success. The remark, however, is pertinent that in the 
winter of 1878 an u1.1precedented agitation, excited by impending na-
tional legislation, perturbed the scientific cil'cle8 of the Capital, during 
which the proposition to fo['m the club was attacked with virulence as 
a scheme in the selfiRh interest of a few individuals, and one frauglit 
with machiavelian political designs; but when Professor Baird mani-
fested his approval of the plan by accepting the first presidency of the 
club after its formal organization, confidence in him wa8 so dominant 
that suspicion was alla,yed and opposition disappeared. To him pro-
found thanks are due for .the timely establishment of the most impor-
tant institution in the conjoint social and scientific life at Washington. 
But by his work ia the organization of these several societies and of 
the Cosmos Club Profes'or Baiird was, as in his other fields of labor, a 
benefactor and not a participant in the benefits secured to others. He 
was imbued with the cardinal principle of the Smithsonian Institution 
not only to establish aud assist all useful agencies for the promotion of 
the well-being of man, but afterwards, when they bad attained to suc-
ce. sfnl operation, to leave them to themselves and explore new fields 
of beneficence. It was al ' O his own character, apart from any formu-
lateu maxim of the Institution, that he coul<l. not reRt in the personal 
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enjoyment of accomplished results. He wasone of the ceasek..:::: work-
ers, born 
until 
'' To scorn delights, and live laborious days," 
"Comes the blind Fury with th' abhorred shears 
And slits t,he tbin-spnn life. But not the praise!" 
It is for us now, repressing sorrow: to join in tributes of praise to our 
benefactor. 
PROFESSOR BAIRD AS ADMINISTRATOR. 
By Mr. WM. B. TAYLOR, of the Srnitluionian Institution. 
We are met this evening to express in a memorial service our respect 
for an houored fellow-member of our several societies, _lately deceased, 
and to indulge as well in an interchange of affectiouate reminiscence of 
a departed friend. 
Spencer Fu.Jlerton Baird was born at Readiug, Pennsslvania, Febru-
ary 3, 1823. He was gradeated at Dickinson College, iu Carlisle, Penn-
sylvania, in 1840, at the age of seventeen, and with an original fond-
ness for natural history and the study of the out-door world, he spent 
several years in his favorite pursuits and in collecting animal speci-
mens for preservatiou. In 1845, at the youthful age of tweuty-two, lie 
was elected Professor of Natural History in his alma mater-Dickinson 
College. 
Three years later, in 1848, while still pursuing with ardor the study 
of nature, he applied for and obtained from the Smithsonian Institution 
(then recently established) its first modest grant for the promotion of 
original research. This was t1, be applied to the exploration of bone 
caves, and to the development of the local natural history of. south-
eastern Pennsylvania. The transaction appears to have been the oc-
casion of first bringing the young professor to the favorable notice of 
tbe Sm1tbsoniau Director, Professor Henry, and of initiating between 
the two a mutual respect and. friendship that coutinued throughout 
their several lives. 
The early history of the Smithsonian Institution was signalized by a 
long struggle-both iu the Board of its Regents and in the halls of Con-
gress, between tlie votaries of literature, aud those of science, for the 
di posal of tbe Smithson fund. During- this period, in 1850, when it 
wa' een that the income of this institution. was not to be absorbed in 
the building up of a great national library, Professor Henry asked of 
the Regents authority to appoint an Assistant Secretary in the depart-
ment of natural bi 'tory to take charge of the Museum, and to aid in the 
publication and other interests of the establishment. A resolution 
authorizing ucb an appointment being adopted, Henry selected Pro-
f ·or Baird, of Dickinson College, as the one well fitted for the place. 
H. Mi . 142--46 121 
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The appointment was unanimously confirmed by the Board ,July 5, 
1850, and Professor Baird being noti6'3d, at once accepted and entere<l 
upon his new duties. He deposited in the Museum his own valuable 
collections, comprising an extensive series of the skins of various 
mammals (Europeau as well as American), a iarge number of bird ski us 
(unmounted), representing about -five hundred American species aud 
half as many European species, a rich variety of birds' nests and birds' 
eggs, more than five hundred glass jars, tin vessels, and kegs contain-
ing alcoholic specimens of reptiles and fishes, and a number of verte-
brate skeletons and of fossil remains. 
The new Assistant Secretary was truly in his element, and showed 
himself pre-eminently "the right man in the right place." In Henry's 
Fourth Annual Report (that for 1850), after recording the appointment 
of his Assistant, he adds: "He entered on his duties in July last and, 
besides being actively engaged in organizing the department of natural 
history, he ha~ rt>ndered important service in conducting our foreign 
exchanges and attending to the business of the press." 
The Smithsonian system of exchanges was instituted for the purpose 
of facilitating the reciprocal transmission between the Old World and 
· the New of the memoirs of learned socities, aud tliis system has become 
an essential agency in the interchange and diffusion of knowledge, and 
in the more rapid advancement ot scientific discovery, by a wider and 
prompter co-operation. Previous to this inauguration such distant 
scientific information was so rarely and inconveniently accessible 
largely through the delays and harassments of customs exactions, that 
important principles ha.d not unfrequently been re-discovered abroad 
or at home, and sometimes with a considerable interval of time, to 
subsequently disturb and dispute a coveted and settled priority. 
By the urgent zeal of the Smithsonian Director, representing to foreign 
power that only gratuitous distribution of the literary and scientific 
memoirs of societies or of individuals (not usually found on sale) was nu-
dertaken by the Institution, and that no commercial enterprise calcu-
lated in any way to interfere with the legitimate operations of trade was 
attempt cl, one port aft r another was opened to its package·, until in 
the cour e of a f w year , the announcement wa made that the mith-
niau xchang w r allowed to pa. s throuo-h every cu tom-house 011 
artb, uuop n and unqu tioued. 
r clitc l a hi ·'P cial lib rality i , it ha not yet, unfortunately, 
b n ap1 lie t 11 u. t ar channel f book lore, and the qu t for 
kn \ l cl ill h l l a majorit f civiliz I nation a an itHlulg n e 
l. LU wn l gi, la tor lrnv al· made our high r 
p .. i ly wi h , vi w to th "incicl ntal 
y th b a y tariff laid n th f reign 
bi. m,tb · nian , · m 
t , fr e f du ·, au with 
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the freight expenses assumed by the Institution, can scarcely be too 
highly appreciated. In the early promotion of this l>eneficent scheme, 
Professor Baird became au energetic agent and sympathetic coadjutor 
of the Smithsonian Secretary. The remarkable development of this serv-
ice may be sufficiently indicated by a glance at the amount of material 
transmitted through this Institution, on each tenth year for thirty years, 
showing something like a geometrical ratio of increase. The total weight 
of books, pamphlets, and charts distributed in 1855 was about 6 tons; in 
1865, about 9 tons; in 1875, about 20 tons; and in 1885, about 85 tons. 
With the rapid growth of the exchange operations, the active and com-
prehensive faculties of Professor Baird seemed but to :find a better field 
of exercise. 
At the same time, the accumulating collections of the Museum-in-
creased in 1858 by the transfer from the Patent Office to the Smithson-
ian Building .of the interesting contributions from the earlier national 
exploring expeditions-demanded a large share of attention for their 
proper arrangement, exposition, and superintendence.* rro say that 
this important work of organization was zealously and judiciously car-
ried out, is to characterize but imperfectly the directi rn skilr and energy 
of the Museum curator. 
Of Professor Baird's work in original biologic research, of his contri-
butions to various scientific journals and society proceedings, of his 
English translation of the popular ~, Iconographic Encycloprndia," of his 
editorship ot the '- Annual Record of Science and Industry" for eight 
years, and of his other publications, it is not proposed here to speak. 
This aspect of his intellectual life will be discussed by one in every re-
~pect far more competent to a just and discriminating presentation of 
the theme. The present remarks will be confined to a cursory review of 
Professor Baird's varied administrative work. 
For a number of years a notable decline in the productiveness of our 
extended fisheries had been with anxiety observed; tlrn annual yield of 
this important element of our food supply having in many cases fa11en 
off one-half of its amount a quarter of a century earlier. So.serious a 
diminution and consequent enhancement of cost of subsistence was be-
coming a menaciug problem. Were our leading food fishes undergoing 
a process of slow but certain extinction i Several of the States (espe-
cially those of New England) appointedcommissionsofinquiryinto the 
cau e and remedies of the threatening evil but with little result. 
In the stern competitive struggle that from the dawn of terrestrial 
palreontogeny has been ordained by nature as the feudal tenure of all 
exi tence, and from which service man himself is uot exempted, t,he 
feebleness of early youth in the individuals of every race would speedily 
*This acce!lsion of the Government deposit of ethnological an<l. natural history spec-
imerni was estimated by Profes or Bairo, in bis report for 1858, as comprising not more 
than a fourth of the material already in the Smithsonian Museum or a fifth of the. ag-
gregate amount. 
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terminate the biology of our plauet were not provisions made for bridg-
ing over these cross lines of weakness to preserve the continuity of 
species. In the lower classes of being we find the crude expedient of a 
fertility so enormous as to allow of the wholesale destruction of the un-
protected eggs or of their IJrood, and yet leave a remnant to spare for 
the chances of reaching adult age. In numerous other classes a mar-
velous sagacity is displayed by the mother iu depositing her eggs where 
they will be least exposed to accident or voracious attack, and where 
the progeny (that she shall never see) will meet with their appropriate 
susteuauce. In insects this peculiar instinct-so difficult of explanation 
as" iuheritedexperience"-is perhaps most strikingly displayed. And 
lastly, wheu we ascend to the higher classes of birds and mammals we 
find the parental seutiment developed to an untiring vigilance for the 
protection, and provident care for the nutrition, of the new generation 
until it is able to take up for itself the battle of life. 
As an illustration of the reckless prodigality of productiveness in 
some of the lower families of the vertebrate branch it may be recalled 
that a single salmon will lay five thousand eggs; a trout; fifteen thou-
sand eggs; a perch, a herring, or a shad, thirty thousand eggs; a 
pike, one hundred thousand eggs; a carp, four hundred thousand 
eggs; a mackerel five hundred thousaud eggs; a :flounder, one million 
eggs; a haddock, one million and a half of eggs; a halibut, two aud a 
half millions of eggs; a pollock, four million eggs; a codfish of medium 
size, five million eggs; a large-sized cod, eight million eggs, and a tur-
bot, 11ine million eggs. Such uurnbers are simply astounding; they 
can uot be realized. And how great the marvel when we consider that 
each of these nine million units is a p::>tential fish, capable of develop-
mc11t into all the perfected attributes and functions of the parent form! 
Among the lower inver_tebrates may be simply instanced the oyster-
capable of producing the incredible number of twenty or thirty million 
egg , and if of large size as many as forty or fift,y million eggs. 
If with this amazing fertility the various kin<ls of fish just named 
are not rapidly increasi11g, but are tationary or even decreasing in 
number , how overwh lming must be their early destructio11. Even 
after allowing for the many million, of au.ult fl h taken by man, it i' 
o viou that of many ' pecie not on~ in a thou and or in ten tllousand 
of egg or of the newly hatch cl can survive to maturity. Prof'Ps or 
r· iu timate that for ev ry grown oy ter upon the beds of Schles-
1 i m r than a million hav di cl. 
a,T r , if p - i l , the meuace of iucrea ing carcity f fi ·h up ply 
t n i n f ngr w . dir ct cl to tb , ubj ct; the more pror -
ati Oc l v r011 nt r iu. d th juri diction ov •r ur 
u. 1 e ruary , 1 71, 
a1 p int a per on of 
h ti. h . f th 
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investigations into tbe causes of diminution, if any, in numbers of the 
food-fishes of the coast and the lakes of the United States, and to re-
port whether any and what prot~ctive, prohibitory, or precautionary 
measures should be adopted in the premises. 
No man more suitable for this important and responsible position 
than Professor Baird could have beeri selected. He was at once 
appointed by President Grant and confirmed by the Senate as the 
Commissioner. In bis first report he announced, as the result of a, 
most careful and thorough examination, that the decrease of the shore 
fishes of the New England waters during the preceding twenty years 
was fully substantiated, and that it had been much more rapid since the 
year 1865. 
In furtherance of his great work the resources of the Smithsonian 
Institution were freely placed at the disposal of the Commissioner, 
and iu the same report be gratefully acknowledgeR this hearty co-
operation by saying: '' I am indebted to Professor Henry for permis-
sion to use the extensive collection of apparatus belonging to the 
Smithsonian Institution in the way of nets, dredges, tanks, etc., and 
thus saving the considerable outlay which would otherwise have been 
necessary." 
The new studies into the life-history of the principal shore fishes, 
into the character and range of their enemies, and into their appropri-
ate means of subsistence, requisite to an intelligent consideration of 
the conditions most favorable to their propagation,-involved investi-
gations embracing the entire marine fauna of the coast, vertebrate and 
invertebrate. These extensive and varied researches necessarily de-
manded the aid of skilled assistants,-of a, corps of eminent specialists 
in marine biology, and a, corresponding division of labor., 
The results of these investigations have been given to the world in 
hundreds of memoirs, published in the reports and bulletins of the 
Commission, and in the proceedings and hulletins of the National 
Museum. And it is quite within bounds to say that in importance, in 
variety, and in extent of original information thus communicated no 
such quantity of contribution to our knowledge of zoology has ever 
emanated from any other organization within the same interval of 
time. Many species of fishes entirely new to science have been dis-
covered and carefully described, and the number of invertebrate forms 
known to inhabit the waters explored has probably been fully doubled. 
It was sbown, from the abundance of the lower forms of life, that the 
decline of the useful fishes had not resulted from any lack of their ac-
customed food supply, nor had it resulted apparently from any less 
favorable conditions of environment, nor from the prevalence of any 
epidemic diseases. It wa therefore a consequeuce of excess in their 
destruction. 
Among all the ravages of predaceons fishes it was found that the 
'' bluefi h" wa the mo t voracious and devastating pirate of th 
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coast. In the report it is stated: " Sometimes among a school of 
herring or menhaden, thousands of bluefish will be seen biting off 
the tail of one and then another, destroying ten times as many fish as 
they really need for food, and leaving in .their track the surface of the 
water covered with the blood and fragments of the mangled fish." 
Fortunately this fish is itself valuable for food, and it is accordingly 
taken in large numbers.* 
But by far the most rapacious and destructive scourge of the waters 
is man himself. By reckless extravagance in his methods of capture 
he would soon .consume the capital of his abundant patrimony, were no 
restraints imposed upon the thoughtless improvidence of his greed. 
With the growth of population and demand, and the improved facilities 
for rapid transportation, the stimulus to inventive ingenuity occasioned 
the establishing of fish-traps and fish-pounds on a large scale that gath-
ered thousands in their confines, with little regard to the probable sup-
ply of the future. As these traps and pounds were placed directly in 
the way of the fish to their spawning-beds, it resulted that a very large 
proportion of spawn fishes were taken by them, thus greatly reducing 
the prospects of the succeeding generation. 
Whatever protective measures might be deemed expedient to check 
this spendthrift waste, it was seen that the most jmmediate and prom-
ising work of the Commissioner would be to promote the rapid multi-
plication of fish; and to this dominant interest the annual appro-
priations by Congress have been more and more largely directed. 
Pisciculture is l>y no means a recent art, it having been extensively 
practiced by the Chinese for a number of centuries: and even the arti-
ficial fecundation of fish-spawn is nearly a century and a third old, 
having been apparently first introduced by Jacobi, a German, of West-
phalia. Most of the European nations haJ. already given attention to 
the practical application of fish-culture, and in different parts of our 
own country enterprising individuals had undertaken the operation 
with gratifying re ults. 
Under the organizing direction of Professor Baird a careful study 
wa made of exi ting methou , extended experiments on artificial propa-
gation were conducted, and successive improvements in the various 
tage of incubation, hatching, and development introduced-each de-
tail r iviug a cientific tr atment-until a cale of success has been 
fl:'>ct far mor c mpl te and ati factory than ever before attain d. 
hil und r natural c nditi n but a small proportion of the spawn 
d p :it d i: h t ·h d (th gr at r ma b ing eagerly devour d by 
v~ ri u · a w tic trib ), and f th portion batched but a small per-
. nt, : t r a h m, turitv, under the careful br eding of art 
1\111 • nin y 1 r nt. of 11 th e ·ured c re fertilize<l. and 
folly d V •lop 1. 
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Of the practical results of this great national enterprise it is unnec-
essary to speak. A dozen varieties of our best food-fishes have been 
disseminated throughout the inland waters and the sea-board of our 
country in increasing quantit'ies; :;rans ported in the form of the young 
fry or in that of fertilized eggs to other hatching stations; and while 
an accurate estimate is, perhaps, at present not easily attainable, it will 
hardly be held an exaggeration to say that these productions are to be 
numbered by thousands of millions. Of these, many millions (by a 
most praiseworthy public courtesy) have been distributed to foreign 
countries-to Au1'tralia, to Bra?il, to Canada, to England, to France, 
to Germany, to Mexico, to The Netherlands, to Scotland, and to Switz-
erland. 
In the great International Fisheries Exhibition at Berlin in 1880 our 
national com mission was authorized by Congress to participate. Pro-
fessor Baird appointed as his deputy to personally superintend this 
movement Professor Goode, the present Fish Commh;siouer, under 
whose energetic direction, in a remarkably short space of time, the 
marvellous American exhibit was organized, transported, and installed, 
to the wonder and admiration of every visitor. The bead of the Amer-
ican Commission was hailed by the President of the German Fisheries 
Association as the ''chief fish-cultnrist in the world," and to him was 
awarded for the most complete and imposing display of all the details 
and accessories of his scientific art the unique first-honor prize of the 
exhibition, the gift of the Emperor of Germany. 
But time fails to permit more than a passing glance at other fields of 
activity no less important in which Professor Baird employed his re-
markable powers of executive management. The Smithsonian Insti-
tution from its inception had given great encouragement to ex-
plorations, and its director had zealously labored to enlist, as far as 
practicable, the various expeditions undertaken by the Government, 
in the extension of scientific research. These efforts were liber-
ally responded to by the Executive Departments, and trained ex-
perimentalists and observers were given every facility for physical, 
physiographical, and biological investigations at distant points. The 
Institution thus became almost the Government superintendent of 
scientific expeditious. In all that pertained to ethnology and natural 
history Professor Baird became, of course, the leading spirit, and the 
various circulars of direction and inquiry issued by him show with 
what range and thoroughness he supervise(! this wide department, 
while the resulting memoirs and valuable museum accessions attest as 
their fruits the practical wisdom of the measures and methods adopted. 
Uongress having made provision for the representation by the Gov-
ernment in the National Centennial Exhibition to be held at Phila-
delphia, the President of the United States requested the Executive 
Departments, together with the Smithsonian Institution, to co-operate 
in a c 11ection illustrative of our progress and resources. In his repor 
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of 1875, Professor Baird formulated (as requested by Professor Henry) 
bis plans for the different details of the pr~jected exhibit, and tbese 
being adopted were carried out to a result that made the Smithsonian 
display the leading attraction of the extensive GoYernment building. 
At the death of Professor Henry, in 1878, his faithful assistant and 
coadjutor was elected by the Regents as his successor, and his long 
familiarity with the different lines of active operations pursued by the 
Institution, made him from the start an efficient diTector. Another 
grave responsibility was thus thrown entirely upon his shoulders, and 
he proved himself equal to the occasiqn. 
In 1879, Congress made an appropriation (since con.tinned annually) 
for the prosecution of North American ethnolog·y, to be expended under 
the direction of the Smithsonian Institution. For the administration 
of this important trm,t, Professor Baird selected one whom be knew to 
be peculiarly fitted by training, by zeal, and by congenial tastes, to 
pursue successfully the anth~opologic study of our waning fl,b rigines, 
and the ne.w Bureau of Ethnology was judiciously committed to the 
control of the distinguished Director of the Geological Survey, Major 
Powell. 
In the same year (that following Henry's death) an appropriation 
(for many years importunately besought of Oongress) was made for 
the erection of a national museum building. In 1882 the completion of 
this building rendered necessary the re-organization of the Museum, 
with a staff of expert curators, on a scale commensurate with its im-
portance and the abundance of its previously stored material. 
Professor Baird had now become the manager of three great estab-
lishments ;-the Fisheries Commission, the Smithsonian Institution, and 
the National Museum; either one of which was a charge sufficient to 
fully ta k the energies of a vigorous man. No wonder, with the strain 
of unremitted though divided attention to these exacting duties, that 
while uncon cious him elf of any unaccustomed or undue exertions, be 
hould find. even his robn t and. stalwart strength was slowly failing 
under bi accumulated labor . 
nformed by hi medical adviser that an entire and continued re t 
from all int ll -'ctnal exertion was nece ary to restore his nervous 
n •rgie t th ir wont d ton , be reluctantly accepte(l the deci ion. 
A y ar a o h a. k cl fr m th mitb ·ouian Regent authority to ap-
p int w offi ·in,l a . i ·taut., t r lie-ve him from the gr ater portion of 
hi r p n ·i ility, all(l in h ar y ompliance with hi expre , d d ir , 
h min •n a r n m r and phy, ici t, Profi r Langl y, wa ap-
int , . :i. ant in ch, rg f th mi b 'Onian op ration~, and hi 
w 11- ri l fri 1Hl , ucl lh orat r, Ir fi appointed 
:i · ut in ·harg cf tb i\[u, .nm , ff ir . 
b• r•lax till 'ctn t ()lat. ft r 
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breat.h('<l hi :-; last on the 19th of August, 1887; another example (far 
more freq nen t in the higher than in the lower fields of occupatiou) of 
sacrifice to oYer-work. 
From even this hurried and imperfect sketch of Professor Baird's 
diversified administrative work it is at once apparent that he pos-
sessed, in a pre-eminent degree, two great capacities;-the faculty for 
successful organization, and the faculty for continuous labor. As 
a biologi:st he had made a study of the entire range of organic nature-
vegetable and animal; and with the accuracy of the specialist, he com-
bined the larger and fuller perception of the general zoologist as to the 
functional and genetic inter-relations of animated being. The tenor of 
his mind was rather synthetic than analytic. While he ever displayed 
a marveUous memory for particulars, and a comprehensive grasp of 
details, these were apprehended more as the constituents of a general 
end or purpose, than as the residuals of a disjunctive conception. 
Clear-sighted and determined, he prevised and compassed the result 
in the means. Simple and unostentatiom~, he received with ready 
affability a visitor, even when most pre-occupied. What young 
naturalist ever applied to him for the resolution of a difficulty or un-
certainty without receiving cordial attention and satisfactory enlight-
enment 0? 
Great as were his undoubted services in the original discovery of 
biologic truths, it may well l>e doubted whether his indirect influence 
in the advancement -of science, was not still greatn, by the assistance 
and e~couragement given to others and by his numerous official occa-
sions of directing the efforts of the aspiring into channels of novel 
exploration, whenever the opportunities of land or naval expeditions 
presented themselves. 
Now that the first shock of bereavement at missing one who has 
occupied a prominent place in the publi~ eye, as well as in our private 
regard, has somewhat subsided, we but the more clearly realize that in 
the lamented death of Spencer F. Baird the scientific world has lost an 
accomplished and illustrious naturalist, the institutions over which he 
presided an energetic and judicious administrator, and we, assembled 
here, an exalted associate, a faithful counsellor, an ever open-hearted 
friend. , 
• 

PROFESSOR BAIRD IN SCIENCE. 
By Mr. WM. H. DALL, President of the Biol.Pgfoal Society. 
In accepting the honor of addressing you this evening on the biolog-
ical work of Prof. Spencer F. Baird it is hardly necessary to state that 
I have felt keenly the inadequacy of my own equipment for .the task. 
Not only does it happen that my own work has been almost entirely iu 
departments of biology different ·from those which he adorned, but my 
early efforts were fostered by his wisdom and geniality, the period of 
my scientific studies has coincided with an acquaintance which ripened 
into affection and admiration, they have depended for their results upon 
opportunities largely due to the intervention of Professor Baird, and I 
feel that the best and truest of him is that which can not be put in 
words. The sense of personal loss, as with many of you, is still so 
keen · as to accentuate the difficulty of doing justice to the theme 
assigned me. 
I should have almost despaired of myself on this occasion were it not 
that others have aided me m my endeavor to set forth the debt owed 
by the various departments of research to Professor Baird's original 
investigations. To naturalists so distinguished in their specialties 
as Ridgway, Stejneger, Goode, Coues, .Allen, Merriam, aud Yarrow, I 
am indebted either for direct contributions toward the substance of this 
address or for matter in their published works which has been simi-
larly utilized. 
Professor Baird's scientific activity was exhibited in three prirn~pal 
directions: First, in original investigation of the zoology of vertebrates; 
second, in the diffusion of scientific knowledge and methods through 
official documents, reports, cyclopedias, and records of progress; and 
lastly, in the organization and administration of scientific agencies such 
as the National Museum or the Fish Commission, which include in their 
scope not merely public education or economic applications of science, 
but the promotion of research. Behind all these and hardly less im-
portant for science was the personal influence of the man himself, which 
shone through all the planes of his activity as coruscations light the 
facets of a gem . 
.Although it is very difficult to separate the phases of his work, one 
from another, so closely were they inter-related, my theme to-night is 
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restricte<l to tlte impress left upon zoologiea,l science by Baird's original 
iuvestigations. So great has been his reputation as an organizer, so 
numerous have been the publications in which he bas garnered for the 
public the precious grain of the annual scientific harvest, that the extent 
and importance of bis original work, except by specialists, is in danger 
of being overlooked. 
We owe an excellent bibliography of his publications to Professor 
-Goode. From this we learn that, up to the end of 1882, the list com-
prises nearly eleven hundred titles, from which, after deduction of all 
notices. reviews, official reports, and works edited for others, some two 
hundred formal contributions to scientific literature remain, many of 
which are works of monograpbic character and extensive scope. 
With the exception of a single early botanical paper these relate to 
the vertebrates of America and, in their several branches, cover nearly 
the entire field. Although descriptions of species in themselvef! afford 
a poor criterion of tile value of the work containing them, it is inter-
esting to note that, among the terrestrial vertebrates, the proportion of 
the fauna first made known by Baird to the total number recognized at 
the time as North American varied from twenty-two per cent. of the 
whole to forty per cent. in different groups. 
His method of study of new material was as far removed as possible 
from bookishness. In the case of the collections from Hudson Bay or the 
Pacific Railroad Surveys, when birds, mammals, or reptiles sometimes 
came to hand by huU<lred , each specimen ba ving the co11ector.'s data 
attached, the whole collection was thrown together, each form to be 
sorted out on its merits and studied in the light-of a multitude of spec-
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ont. - It is proper to state, that owing to various circum-
stances, the work was necessarily passed througli the press with a 
rapidity probably unexampled iu the history of na_tural-history printing, 
allowing very little opportunity for that critical and leisurely examina-
tion so necessary in correcting a work of the kind. For most of the 
time the proof has been furnished and read at the rate of twenty-four 
to thirty-two pages per day, nearly 400 pages having been set up, read, 
and printed duriug the first half of July alone. Owing to the urgent 
necessity for the speedy completion of the volume, 110 time was allowed 
for the revision of the manuscript as a co ·r plete work, nor, indeed, of 
its separate portions, and, for much of the time, the preparation of 
much of the manusc!'ipt was only a few hours in advance of its delivery 
to the compositor. 
The volume above referred to contains over 800 quarto pages and 43 
plates. The manuscript was entirely prepared after 6 o'clock of work-
ing days which had been spent in the active administrative and execu-
tive work of the Assistant Secretary of the Smithsonian Im~titntion·, 
then unassisted by stenographer or other clerical supplement. Fortu-
nately for science Baird did not al ways have to work under such cir-
cumstances, but the incident shows what he was capable of doing when 
the occasion seemed to him to warrant it. Probably no other work of 
equal importance, on any sµ bject, was ever carried out under such 
pressure. 
Mamnials.-Professor Baird's contributions to a knowledge of.North 
American mammals~ though less voluminous than those relating to 
birds, are not less important. Previous to this time but one general 
work on the subject had been published, that of Audubon and Bach-
man on the Quadrupeds of North America, which was issued in three 
volumes, from 1846 to 1854.* Immediately after the completion of this 
great work collections l>egan to pour into the Smithsonian Institution 
from the various· exploring parties of the Pacific Rail way surveys. 
This material comprised so large a nnm ber of new species, and cast so 
much light upon many previously doubtful points concerning the rela· 
tions of species already uescribed, that a revision of the whole subject 
beci:i,me necessary. Hence Professor Baird at once set about the prep-
aration of the book commonly known as the Mammals of North Amer-
ica. I have already alluded to the manner in which it was prepared. 
This great work was rapidly pushed to completion and appeared in 
185'1, just three years after the publication of the last volume of Audu-
bon and Bacbman's Quadrupeds. It constitutes the eighth volume of 
the Pacific Railroad Reports, and is a. ponderous quarto of more than 
800 pages, accompanied by numerous exce1lent plates. 
Though published thirty ~·ears ngo~ this work still remains the stand-
ard general treatise on North American mammals. It contains no bio-
graphical matter, but consists wholly of technical descriptions. It 
treats of all the mammals then known from the continent of North 
'"The volume on Mammals of Richard son's Fauna Boreali Americana does not fall 
under this bead, becauHe it treats· only of the northern portion of the contincu L. 
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America north of Mexico, except the bats and the truly pelagic forms-
wbales, sea-cows, and seals. The total number of known species was 
increased nearly twenty-five per cent. •·· 
In fullness of synonymy, and in the correct assignment of species pre-
viously described, Professor Baird was much in advance of previous 
workers. The descriptions, which are models of painstaking accuracy 
and precision, are taken from the specimens themselves, and are accom-
panied by long tables of measurements, the value of which more than 
justifies the enormous expenditure of time necessary in their prepara-
tion. Much more attention was paid to craniological characters than 
had been the custom with previous writers, which fact contributes 
largely to the permanent value of the work. 
Professor Baird's long training as a careful observer, his power of 
concentrating bis knowledge of II\atters under investigation, the 
wide scope of his information on nearly all departments of natural 
science, bis clear perception of details, together with his excellent 
judgment, which was as marked in matters of minor detail as in those 
requiring great executirn ability, enabled him to draw conclnsions 
which subsequent accumulations of material have verified in a sur-
prising manner; in fact, bis pre-eminent superiority as a, systematic 
zoologist is everywhere apparent. 
Birds.-When the great interest he took iu birds is considered, and 
the long period over which his studies extended, it is somewhat sur-
prising to find that the number of separate papers on ornithology pub-
lished by Professor Baird sums up only some seventy-nine titles. It 
is less to their number that he owed his fame as an ornithologist than 
to their quality, combined with the fact that several of these publica -
tions covered practically the entire field of North American ornithol-
ogy, and were of the nature of monographs. 
"His reputation wa , indeed, established," says Ridgway, "by the 
fir t of hi separate work , u ua:lly known and quoted as the "Birds of 
North America,'' though not publiRhed un<ler this title until two years 
aft r it had been printed by the Government as Volume IX of the 
acific ailroad Report . With the publication of this great quarto 
v lurn , containing more than a thou. and pages, in 186 , bega,n what 
ha n fitly termed by Dr. Elliott Coue the "Bairdian period" of 
Am rica ornithology. This period, covering almo t thirty :year , was 
he ract riz d by an activity in ornithological re earch and a rapidity 
of a 1 anc m nt wi b u a par 11 l in the bi 'tory of the ·cience. 
f th ' ir f r h m rica ' C ue tates• that '' it repre nts 
th m t im rtant ingl Rtep v r taken in the progre,. of merican 
in all th, tr l th tecbnicaliti ." The nomenclature 
fr m ha 1 r viou. ly in current u , and for th 
sun-.. ,,.,,,,,_ of th 'ternati a quir ment f th 
rn died th hi tory f 
olorado Valley, p. 50. 
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investigation relating to each species, is ·more extensive~ reliable, and 
elaborate than any before presented. With few exceptions, citations 
were original, and when, as occasionally happened, they were neces-
sarily at second-hand the fact was al ways indicated. The text com-
prised not only diagnoses and descriptions of each species, but extended 
and elaborate commentary, comparisons, and criticisms. 
In. this learned and sagacious work Professor Baird was aided by 
Cassin and Lawrence, two of the leading ornithologists of America. It 
exerted an influence perhaps strongly and more. widely felt than any of its 
predecessors, .Audubon and Wilson not excepted, and marked an epoch 
in the. history of American ornithology. The data origina1 to and em-
hodieu in this work have been used again and again by subsequent 
writers with various modifications. Such ·- a monument of original re-
search is likely to remain for an in~efinite period a source of inspira-
tion to other writers, while its authority as a work of reference will al-
ways endure. 
The publication of this work rendered possible the studies and prog-
ress of a large number of persons, who without it would hardly have 
been ab1e to enter the domain of scientific ornithology, but who, aided 
by the book as a, standard of reference and by the genial correspond-
ence and pregnant suggestions of its author, have made reputations of 
more or less dist,inction for valuable and permanent original investiga-
tion. The number of those who profited by this stimulation has been 
very large, and in this way arose what bas been called* the Baird-
ian School of Ornithologists, a school characterized by exactitude 
in matters of fact, conciseness in deductive statement, and care-
ful analysis of the suhject in al] its various bearings. Its work 
is marked by a careful separation of the data from the conclusions de-
rived from them, so that conclusions or arguments can be traced back 
to their sources and duly weighed, while the writings of the older 
European school afford little basis for analysis. In substance, accord-
ing to Dr. Btejneger, the European method required an investigator to 
accept an author's statements and conclusions on his personal respon-
sibility alone, while the method originated by Baird furnishes him with 
tangible facts from which to make his deductions. 
These distinctive features were still further developed by the publi-
cation in 1864-'66 of the "Review of American Birds," a work of un-
equaled merit, displaying in their perfection Professor Baird's wonder-
ful powers of an~lysis and synthesis, so strongly combined in bis treat-
ment of difficult problems. Although never completed, this work bas 
received uustinted praise from all competent to estimate it. It is said 
on excellent authority that no other single work on American birds bas 
made o profound a.11 impresRion on foreign ornithologists, notwith-
standing the fact that circumstances 1;reveuted it f~om being made 
complete. 
* Stejneger, Proc. U.S. Nat. Mus., 11384, vu, p. 76. 
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Although in bis systematic work Professor Baird, like other natural-
ists, built partly on the scientific foundations laid by his predecessors 
aud contemporaries, al ways with due acknowledgment, the lligh value 
of bis work in this direction was largely due to an unerring instinct 
wbich enabled him to recognize and confirm the best features of the 
work of others and by adding material from bis own lines of original 
research to combine the whole into a fabric which was a distinct ad-
vauce on anything previously offered to the scientific world. 
While the bent of his genius led him, in this as in other departments, 
to devote a main proportion of bis work to the systematic biology which 
was the need of the time, and which, with the exploration and descrip-
tion upon which it is based, must always precede and lay the track for 
the theoretical biology more in vogue to-day, it must not be supposed 
that the work of Baird was confined to descriptive and systematic work. 
With the latter in his publications are combined a host of biographical 
data such as the field naturalist revels in. One of the earliest and most 
pregnant papers bearing on mutations of specific forms which have been 
contributed to the literature of evolution by American biologists is to 
be found in bis article on the "Distribution and Migrations of North 
American Birds" published in the American Journal of Science in 1866.* 
In this paper, au abstract of a memoir presented to the National 
Academy of Sciences in 1865, are to be found the germs of much of the 
admirable work which has since been elaborated hy other biologists on 
the correlation of geographical distribution and the peculiarities of the 
environment, with the modifications of color, size, and structure in the 
form of animal life, called species. 
Unlike some of his contemporaries twenty years ago, the views of 
Darwin excited in him no reaction of miud against the hypotheses then 
novel and revolutionary. His friendly reception of the new theories 
wa o quiet and u11<li ' turbed that, to a novice seeking his advice and 
opinion amid the clatter of contending Yoices, it seemed almost as if 
th main feature of the scientific gosp l of the new era had exi ted 
in the mind of Ba.ird from the very beofoning. Hi thorough appren-
ti 'hip in the ·tu<ly of d tail of ·tructure and their expression in sys-
t matic cla ification, a well a hi cautiou · and judicial habit of mind, 
pr •v nt d him, not, ith tanding bi' hearty recognition of evolutionary 
vv•:;oovo, fr m fallino- int ho e exuberauci of utterance,. and hypoth-
n and immaturity which, within the 
nj yed a rt of vogue now happily on the 
ntribution to herpe-
eiug a revi ion of tli 
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published fourteen papers on this branch of science beside nine of which 
he was the joint author with Charles Girard. His activity in original 
work in this, as in some other directions, came to an end with the as-
sumption of the burden of administrative work required by the organ-
ization and development of the Fish Commission. 
Many of his herpetological papers were elaborate studies. Une of 
the most important of the early memoirs was that on the reptiles of 
Stansbury's expedit.io~ to the valley of the Great Salt Lake, and another, 
that on those collected by the Unit~d States exploring expedition un-
der Wilkes. The catalogue of North American Reptiles in the collec-
tion of the Smithsonian Institution is a classical work, serving to the 
present day as a text-book for students of herpetology. In 1859 ap-
peared his great study of the reptiles collected by the parties engaged 
fo the explorations for a Pacific Railroad, a monument of patient re-
search and discriminating analysis. After this his contributions to 
the subject were mostly short papers or announcements of new or inter-
esting facts. 
At the time Profes~or Baird began his studies of the amphibia 
little had been done for herpetology in America. The classical work 
of Holbrook contained little more than descriptions of Southern species, 
and th·e work of Dumeril and Bibron was equally meager. Immense 
collections were_ placed in Baird's hands from the Western plains,and 
the work upon these was necessarily in great part original. · How well 
this work was done is shown by the fact that, in spite of the changes 
which are constant in zoological classification, nearly all the species 
still retain the names he applied to them. The descriptions were so 
carefully prepared that later students have never been troubled in 
making their identifications. 
Notwithstanding his multifarious duties in later . years, Professor 
Baird never lost his interest in thesP, animals, and up to the last af-
forded every aid and encouragement to those studying them. Much 
of the work done in this country by such herpetologists as Girard, 
Kennicott, Hallowell, Cope, and others, found in bis example and en-
couragement the stimulus which made it possible, was built on the 
foundations which he laid, and owes its publication to agencies which 
he promoted or controlled. 
Fishes. Professor Baird's contributions to ichthyological literature 
number some fourteen or fifteen papers, chiefly of a descriptive charac-
ter, embodying the results of original research into the ichthyology of 
western and southwestern America and of the marine fishes of New 
Jersey and New York. Most of these papers were published jointly 
with Charles Girard. 
Be,,ides these, however, he added more than four hundred titles to 
the list of reviews, notices, reports, translations, and official documents 
relating to economic ichthyology, fish culture, and the general progress 
of the science. In this way he was instrumen,tal iu bringing together 
. Mis. 1. 2--47 
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for the use and benefit of the English-speaking public the largest body 
of facts relating to fish and fisheries ever prepared and digested for 
such purposes by any individual or organization. Recognized hy ex-
perts of foreign countries with one accord, as the most eminent living 
authority on economic ichthyology, America owes to his fostering care 
and unwearied labor the existence of a whole generation of ichthyolo-
gists, breeders of fishes, and inventors of appliances of all sorts for use 
in connection with the taking, preservation, and increase of these ani-
mals. So thoroughly is this understood by all who are in any way 
acquainted with American fish and fisheries, that to them this state-
ment will appear a truism. 
It does not enter into the purpose of this a<ldres:-, to enumerate the 
economic results of the Commission which grew into such stately pro-
portions under his skillful and progressive leadership, nor yet to 
enumerate the mult.itndinons researches in pure as well as economic 
biology for which this organization has furnished material and means. 
No more emphatic object-lesson of the vital relations existing between 
research, as such, and the promotion of the material interests of man-
kind has ever beeu furnished to the so-called "practical mau" than 
that afforded by the work of the United States Fish Commissjon as 
directed by Professor Baird. 
Whether. germane to the subject of scientific research or not, the 
most narrow specialist can hardly grudge an allusion to the grandeur 
of the methods by which the food supply of a nation was provided, 
hundreds of rivers stocked with fish, and the very depths of ocean 
re-populated. Typically American we may call them in their audacity 
and their success. The fishery boards of foreign countries, first quietly 
indifferent, then loudly incredulous, in due time became interested 
inquirers and enthusiastic followers. In a few years we may fairly 
expect to see the food supply of the entire civilized world materially 
incr ased, with all the benefits which that implies, and this result will 
in the main be owing to the unremunerated and devoted exertions of 
pencer F. Baird. 
THE PERSONAL CHARACTERISTICS OF PROFESSOR BAIRD. 
By J. W. POWELL, President of the Anthropological Society. 
Baird was one of the learned. men of the world, and, to a degree per-
haps unexampled in history, he was the discoverer of the knowledge be 
possessed. .He knew the birds of the air, from the ptarmigan that lives 
among everlasting snows to the humming-bird that revels among the 
orchids of the tropics; ·be kuew the beasts of the forests and the prai-
ries, and the reptiles that crawl through desert sands or slimy marshes; 
he knew the fislles tliat scale mountain torrents, tliat bask in quiet 
lakes, or t-hat joumey from zoue to zone through the deep waters of the 
sea. Iu all this realm of nature he bad a minute and comprehensive 
knowledge that no other man has ever acquirea .. --what others had 
recorded in this field of research he knew, and to their discoveries he 
made a contribution of bis own so bounteous, so stupendous, that he is 
recognized as the master of systematic zoologists. 
All of Baird's scientific work is an illustration of modern inductive 
or scientific reasoning. The inductions or general principles of modern 
science are reached by the accumulation of vast stores of facts. He 
knew how to accumulate facts; how to reject the trivial aml select the 
significant. Modern science is almost buried under the debris of obser-
vation, the record of facts without meaning, the sands of fact that are 
ground from the rock of truth by the attrition of mind; but Baird could 
walk over the sands and see the diamornls. Then he knew how to 
marshal significant facts into systems, and how to weld them into funda-
mental principles. In all his works there can be discovered 110 taint of 
a priori reasoning or syllogistic logic; for in his mind there was no 
room for controversy; and disputation fled before the light of his 
geniu . Formal logic, a disease of modern thought, the contagion of 
A.ristotleina, never ravaged his brain. With healthful directness, he 
souglJt the truth guided by wise inference, and told the truth in its 
simplicity. 
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Baird was an organizer of the agencies of research. When a bold 
explorer essayed to penetrate the seas of ice by the path of peril and 
iu quest of fame, Baird would ever so manage that a corps of quiet 
scholars should be attached to the expedition to study the climate of 
the Arctic zone, t.he geology of the Arctic rocks, the flora of the Arctic 
lands, or the fauna of the Arctic fields; and the best knowledge we 
have of the igloo-dwelle1s, the Eskimo whose home is on the ice of the 
North, bas been brought to us by the quiet students he succeeded in 
attaching to Arctic exploring expeditions, and so the love of glory 
was made to serve the cause of truth. 
When, in the interests of international commerce, expeditions were 
sent to explore and survey routes of travel and transportation across 
Central America from sea to sea, he managed to send with them corps 
of scientific men whose function it was to bring from the tropics all 
forms of its abundant life, vegetal and animal, and the relics of the 
arts of the people of Central America as they are exhibited in stone 
and clay and gold; and the National Museum has been enriched by 
the results of this labor, and the boundaries of human knowledge 
extended thereby, and so the greed of gain was made to serve the 
love of truth. 
When our Army was distributed on the frontiers of the land, he every-
where enlisted our scholarly officers in the service of science and he 
tran formed the military post into a station of research; the Indian 
campaign into a scientific expedition. Scott, Marcy, McClellan, 
Thoma , and many other of the great generals of America were stu-
dent of natural hi~tory and collectors for Baird. When our Navy 
crui. ed around our shores its officers were inspired with that love of 
nature which made every voyage of military duty a voyage of discov-
ery in the realm of natural science; when they journeyed among the 
i land of the ea th y brought back tores of scientific materials, and 
when th y ailed through the littoral waters of other continents they 
mad voyage of sci ntific inve tigation. Many of these earlier 
naturali t of the Navy in • ub quent times became commorlores and 
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Baird; he must also have the treasures of the sea, and so he organized 
a fish commission, with its great laboratories and vessels of research. 
What hid'st thou in the treasure-caves and cells, 
Thou liollow-sounding and mysterious main V 
Pale, glistening pearls and rainbow-colored shells, 
Bright things which gleam unreck'd of, and in vain. 
Kee.p, keep thy riches, melancholy sea! 
We ask not such frum thee. 
What the scholar asked of the sea was all its forms of life, its organ-
ismi; minute and lowly, its crawling articulates, its pearl-housed mol-
lusks, its fislles that · swim in armies, and its· leviathans that prowl 
among- ti.Ie waves-the life of the reedy shore, the life of the OGean-
current, ancl the life of the deep sea. Thus with many ingenious appli-
ances, he and his lieutenants sailed away to explore the ocean's 
mystery. 
So the Fish Commission was an agency of research; but it was more,-
he made it an agency by which science is applied to the relief of the 
wants of mankiud,-by which a cheap, nutritious, healthful, and luxur-
ious food is to be given to the millions of men. Re affirmed that for 
the production of food an acre of water is more than equal to 10 acres 
of land, thus giving to the gloomy doctrine of Malthus its ultimate refu-
tation, and tearing away the veil of despair from the horizon of the 
poor; for, when the sea shall serve man with all the food that can be 
gathered from its broad expanse, the land can not contain the millions 
whom it is thus possible to supply. · 
In the research thus organized the materials for the work of other 
scientific men were gathered. When a great genius reads to the world 
a,.chapter from the book of nature the story is so beautiful that many 
are stimulated to search in the same field for other chapters of the same 
story. Thus it was that the publicatiou of Baird's great works on 
natural history developed in America a great corps of naturalists, 
many of whom have become illustrious, and the stimulus of his work 
was felt throughout Europe. In the research whi~h he organized the 
materials W:tU'e furnished for this corps of naturalists; but his ·agbncy 
in the development of this body of workers was even more direct. Re 
incited the men personally to undertake and continuously to prosecute 
their investigations·. Re enlisted the men himself, he trained them 
himself, he himself furnished them with the materials and instruments of 
research, and best of al1, be was their guide and great exemplar. Thus 
it was that the three institutions over which ~e presided,-the Smith-
sonian Institution, the National Mu.seum, and thP. Fish Commission-
were woven into one great organization,-a univ~rsity of instruction in 
the methods of scientific research, including in its scope the entire field 
of biology and anthropology. Such is Baird the investigator, Baird 
the organizer, and Baird the instructor, in the length breBJdth and. 
height of his genius, the solidarity of a great ·man. 
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All that I have said is a part of the pu b1ic record, found in the 
great libraries of the world; but however exalted the feeling of ad-
miration we may entertain for Baird as a scholar and administrator, 
it is to his attributes as a man, as disclosed in his personal relations 
with friends, associates, and men of affairs, that we most fondly turn. 
It is in these relations that he most clearly exhibited those kindly and 
modest traits of character which made him so uniyersalJy beloved. 
As a man of affairs, Professor Baird exhibited great sagacity. His 
plans for the organization of scientific work were of great magnitude, 
and had they been presented to the ad~inistrative officers of the 
Government or to legislative bodies with exaggeration, or even bad 
they been presented with the glow of an enthusiastic missionary of 
science, they might well have encountered opposition. But Baird bad 
a wonderful faculty of presenting his plans with extreme modesty, 
and with a degree of under-Rtatement, but suggestion of possibilities 
which speedily caused him to whom the appeal was made, himself to 
lw ~ome an advocate of the Professor's measure. He had traits of char-
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here that Baird exhibited his skill. His own devices were many and 
constant, and he was ever fertile in suggestions to his assistants. No 
wonder, then, that so many of the secrets of nature were unlocked 
through his agency. It was in the direction of this work of .research 
that the man Baird stood forth as a giant; it was w.here his vast knowl-
edge of details was most apparent; it was where his marveJlous skill 
was most shown; it was where his insight into human character was 
most exhibited. With clearness he formulated his interrogatories; 
with aptness he selected his course of procedure; with judgment he 
sought the aid of others., and with suggestiveness directed their work. 
And, lo! his questions were speedily answered. It was in this manner 
thfl,t his own good hands were supplemented by the hands of many, 
that his own great mind was re-enforced by the best mental activity of 
many assistants; and thus the whole body of men under his control 
worked together as one organic integer for the increase and diffusion of 
knowledge among men. 
In his work with his assistants he scrupulously provided that every 
one should receive the meed of honor due for successful research and 
be treated all with generosity. Many an investigation begun by himself 
was turn.ell over to assistants when he found that valuable conclusions 
could be reached ; and these assistunts, who were his warm friends, his 
younger brothers, reaped the reward; and he had more joy over every 
Joung man's success than over the triumphs and honors heaped upon 
himself from every quarter of the globe. He was the sympathetic 
counsellor of many men; into his ears were poured the sorrows and 
joys of others, and he mourned with the mourning and rejoiced with 
the rejoicing. To those in need his hand was ready and his purse was 
open, and many were the poor who called him '~blessed." Though a 
man of great force of character, a man of great learning, a man upon 
whom had been showered the honors of the scientific world, in char-
acter he was as simple as a child. He had a fund of '"folk-lore," and 1 
loved the books and papers written fol' children. In bis later years, 
weakened with disease and burdened with many labors, he still read 
"St. Nicholas" from month to nionth, and kept the run of every little 
story, and was glad to be "a child again." His life at home was pure 
and sweet, and foll of' joys, for he gave and received love and trust 
and tender care. But the history of his home life is sacr:ed. Its words 
and acts abide in the hearts of the wife and the daughter. 
For many long months he contemplated the day of' parting. Labor 
that knew no rest, responsibility that was never lifted from his 
shoulders, too soon brought his life to an end. In the summer of the 
past year he returned to his work by the seaside, that he might die in 
its midst. There at Wood's Holl he had created the greatest biologic 
laboratory of the world; and in that laboratory, with the best results 
of hi life-work all about him, he calmly and philosophically waited 
for the time of times. Three days before he died he asked to be placed 
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in a chair provided with wheels. On tbis he was· moved around the 
pier, past the vessels which he had built for research, and through the 
laboratory, where many men were at work at their biologic investiga-
tions. For every one be had a word of good cheer, though he knew 
it was the last. At the same time, along the pier and through the 
laboratory, a little child was wheeled. "We are rivals," he said,'' but 
I think that I am the bigger baby." In this supreme hour he was 
playing with a child. Then he was carried to his chamber, where he 
soon became insensible, and remained so until he was no more. 
'' Blessed are the pure in heart, for they shall see God." 
A MEMOIR OF ASA GRAY.* 
By JAMES D. DAN_A. 
OuR friend and associate, Asa Gray, the eminent botanist of America, 
the broad-minded ,student of nature, ended his life of unceasing and 
fruitful work on the 30th of January last (1888). For thirty-five 
years he has been one of the editors of this Journal, and for more than 
fifty years. one of its contributor~; and through all bis communications 
there is seen the profound and al ways delighted student, the accomplished 
writer, the just and genial critic, and, as Darwin bas well said, "the 
lovable man." t 
Asa Gray was born on the 18th day of November, 1810, at Sauquoit, 
in the township of Paris, Oneida County, New York, a place 9 miles 
south of Utica. When a few years old his father moved to Paris 
Furnace, and established there a tannery; and the child, one account 
says, was put to work feeding the bark-mill and driving the horse, and 
another, riding the horse that ground the bark. "At six or seven he 
was a champion speller in the numerous 'matches' that enlivened the 
district school." At the age of eleven, nearly twelve, he was sent to 
the grammar school at Clinton, where be remained for two years, and 
the following year to the Fairfield Academy, both of the schools places 
where all the classics and mathemetics were taught that were required 
for entering the colleges of the land. · But bis instruction was cut short 
by his father's desire that he should enter the Fairfield Medical School. 
Tllis school, of high repute, was established at that place in 1812 as 
the College of Physicians and Surgeons of the Wes tern District 
of New York. Dr. James Hadley was the professor of chemistry and 
materia medica, and his lectures of 1825-'26, while Gray was in the 
academy, and 1826-'27, after be ·had taken up medicine, gave the young 
student ~is first instruction in science. During the following winter at 
Fairfield, that of 1827-'28, the article on Botany in the Edinburgh 
Encyclopredia attracted young Gray's attention, and excited his interest 
• From the American Journal of Science, March 1, 1888. Vol. xxxv. 
t In the preparation of this sketch I have been much aided by the papers of Pro-
fessor Goodale, Professor Sargent and Prof. C. R. Barnes, the last in the Botanical 
Gazette for January 1, 18 6. 
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so deeply that he at once bought a copy of "Eaton's Botany" and 
longed for spring. As spring opened, '' be sallied forth early, discov-
ered a plant in bloom, brought it home, and found its name in the 
manual to be Olaytonia Virginica, the species 0. Oaroliniana, to which 
the plant really belouged, not being distinguished then." From this 
time collecting plants became his chief pleasure. He :finished his 
medical course, and in the spring of 1831 took his degree of Doctor of 
Medicine-to him the basis for a title, but not for future work. 
This ended his school and college days. As Gray's scientific educa-
tion was carried forward without the aid of a formal scientific school, so 
it was with his literary studies. He had not the benefit of university 
training, and yet became eminent for his graceful and vigorous English, 
the breadth of his knowledge, bis classical taste, and the acuteness of 
his logical preceptions. 
Before the close of the medical course be bad opened correspond-
ence about his plants with Dr. Lewis 0. Beck, a prominent botanist of 
Albany, and had had a collection named for him by Dr. John Torrey, of 
New York. Moreover, about this time be delivered his first course of 
lectures on botany, as substitute for Dr. Beck, and made use of the fees 
tbat be received for the expenses of a botanical excursion through 
western New York to Niagara Falls. Gray also delivered a course of 
lectures at Hamilton Colleg~, Clinton, on mineralogy and botany, for 
Profe sor Hadley, in tile college year of 1833-'34, a biographical sketch 
of Professor Hadley, of Fairfield, by his son, the eminent Professor of 
Greek at Yale, stating- that his father, who gave up his lectures at this 
college in 1834, '' supplied his place during the last term by a favorite 
pupil and much valued friend, Dr. Asa Gray, who commeuced under 
Profe or Hadley tlrn studies which were to make bim pre-eminent 
among the botani ts of his time." Professor Hadley, the sketch says, 
had tudied botony at New Haven, Connecticut, in 1818, under Dr. Eli 
Ive , an excellent botanist of that place, and mineralogy and geology 
under Profo or Silliman. 
In the autumn of 1 31 
w 
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Jersey ancl western and northern New York. His first published paper 
is rnineralogical,-an account of his discoveries (along with Dr. J. B. 
Crawe) of new mineral localities in northern New York. It is con~ 
tained in the twenty-fifth volume of the American Journal of Science,* 
and the title gives Utica as his place of residence. He had previously 
made excursions after plants, fossils and minerals in New Jersey, and 
in 1834: joined Dr. Torrey in botanizing, besides collecting for him in 
the '' pine barrens" of New Jersey and other places. 
In the autumn of 1834 Gray accepted the position of assistant to Dr. 
Torrey in the chemical laboratory of the Medical School of New York. 
Botany was at first his study under Dr. Torrey, but soon his work with 
Dr. Torrey; and here commenced their long-united labors and publi-
cations. From the first he showed himself an adept_ in his methods of 
investigation and in his terse and mature style of scientific description. 
During· the year 1834, while Torrey was preparing his monograph on 
the North American sedges, the Cyperacere, Gray had in hand an illus-
trated memoir on the genus Rbynchospora, in which he doubled the 
number of known North American species; and another also on "New, 
rare, and otherwise interesting plants of northern and western New 
York." Both papers were read before the Lyceum of Natural History 
of New York in December of that year (1834), and are published in 
volume III of the Annals of the Lyceum. Dr. Torrey's monograph was 
read on the 8th of August, 1836; and in it he says that the part on 
the genera Rhynchospora and Oeratoschcenus was prepared by Dr. 
Gray, anu that his descriptions are so full, that he gives onl,y his list of 
the species, with such alterations as he bas thought it advisable to 
make, and some additional matter received since the publication of his 
paper. Duriug 1834, 1835, two volumes of a work on North American 
Gramineffi and Cyperaceffi were issued by him, (each containing a hun-
dred species, and illustrated by dried specimens,)-now rare volumes, 
as only a small edition was published through private subscription. 
The first of these volumes, issued in February, 1834, only three years 
after his graduation at the Fairfield Medical School, is ·dedicated to 
his instructor and friend Dr. James Hadley. The preface acknowl-
edges his indebtedness to Dr. Torrey and to Dr. Henry P. Sartwell, of 
Penn Yan. Of' the species described as new in the work, thefirnt one, 
No. 20, from specimens collected by Dr. Sartwell, turned out to be 
Nuttal's Calarnagrostis con.finis. But the next one, No. 28, Panicum 
xanthophysurn, from the vicinity of Oneida Lake, stands and is the 
fir t of the thousands of good Asa-Gray species. Thus Gray's botani-
cal investigations were well begun before bis twenty-fifth year had 
pa sed. 
"Page 346. The article is iu the second number of the volume, which was issued 
,Jauuary 1, aud is without elate; the one following it is dated September 6, 1833. 
Tim pa.per therefore was probably written in the autumn of 1833, after a snmruer's 
excursion. 
748 BIOGRAPHICAL MEMOIRS. 
In February or March of 1835 he gave his last instruction at the 
Utica High School. He expected to continue as Dr. Torrey's assistant 
the following season; but "the prospects of the Medical School were 
so poor that Dr. 'rorrey could not afford to employ him." He never-
theless returned to New York in the autumn, took the position of curator 
and librarian of the Lyceum of Natural History, and continued his 
botanical investigations. During the summer he had begun the prep-
eration of his "Elements of Botany," and in the course of 1836 the 
work appeared. It showed the scholar in its science and in its style. 
The subjects of vegetable structure, physiology, and classification were 
presented in a masterly manner, though within a sma1l compass. The 
book moreover showed his customary independence of judgment and 
clear bead in various criticisms and suggestions,-later investigations 
sustaining them, much to ~is gratification. 
The Wilkes Exploring Expedition came near making a profound im-
pression on Gray's life. In the summer of 1836 the position of botanist 
in the expedition was offered him and accepted. But delays occurred 
in the time of sailing, and changes were threatened that threw uncer-
tainties over the cruise, and for these reasons, and on account of the 
work on the North American Flora, of which, by invitation of Dr. 
Torrey, he was to be joint; author, his resignation was sent in the fol-
lowing year. The expedition changed its commander from Oommodore 
Patterson, over a ship-of-the-line, to Lieutenant Charles Wilkes, with a 
squadron of two sloops-of-war (better adapted for the purpose), besides 
other vessels, six in all, and sailed in August, 1838. The four years 
abroad would have given him an opportunity for observations and dis-
coveries that would have rejoiced him-excursions in Madeira, the 
Canaries, to the Organ Mountains in Brazil, a brief look about Orange 
Bay near Cape Horn, excursions to the Andes of Chili and about lower 
Peru, over Oregon and Washington Territory, and parts of California, 
through numerous island groups of the South and North Pacific, in 
Au tralia and New Zealand, about Luzon in the Philippines, at Singa-
por , at Cape of Good Hope and St. Helena-and bis open mind would 
have gathered in fact on the relation and geographical distribution 
of p cie that would have been to him a mine of wealth as science ad-
vance un er Darwin' lead. The place of otanist in the expedition 
wa w 11 occupied by th mo t excellent, indefatigable, and many-sided 
z logi t r. harle ick ring, and by Mr. William D. Breckenridge, a 
b g r l n r ud z al u 11 ctor, and Mr. William Rich ; but with 
t t the one u dect, gr at re ult would have be n 
rth Ameri an tan b wev r w ul 1-no oubt have 
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ing the summer, the chair of botany in the recently founded University 
of Michigan, but with the condition that he should have a year abroad 
for study ; and the year was given to this object. All the herbaria of 
E urope were carefully examined with regard to the type-specimens of 
American plants, and full notes taken for use in the discrimination and 
identification of species. The fortieth volume of the American Journal 
(April, 1841) opens with a highly interesting paper by him, giving ac-
counts of these herbaria, their contributors, condition, and special char-
a~ters, commencing with that of Linnams and the story of its career before 
reaching the Linnean Society of London. His labors abroad involved 
an immense amount of detailed and exact observation, requiring 
thorough knowledge, excellent judgment, and a retentive memory;_ and 
he came home well stored for the work which he and Torrey bad in 
hand. 
Moreover, he made during the trip the personal acquaintance of the 
leading botanists of England and the Continent, and had from all a 
cordial reception. 
''In Glasgow he made the acquaintance of William Jackson ·Hooker, 
t he founder of the greatest of all herbaria, the author of many works 
upon botany, who harl already published a large part of his "Flora 
Boreali-Americana," in which were described the plants of British 
North America, a work just then of special interest to the young Ameri-
. can, because it first systematically displayed the discoveries of David 
Douglas, of Drummond, Richardson, and other English travelers in 
Nort.h America. At Glasgow, too, was laid the foundation for his life-
long friendship with the younger Hooker, then a medical student seven 
years his junior, but destined to become the explorer of New Zealand 
and Antarctic floras, the intrepid Himalaya traveler, the associate of 
George Bentham in the authorship of the '' Genera Plantarum," a presi-
dent of the Royal Society, and, like his father, the director of the Royal 
Gardens at Kew. At Edinburgh he saw Greville, the famous crypto-
gamist; while in London, Francis Boott, an American long resident in 
England, the author of the classical history of the genus "Oarex," and 
at that time secretary of the Linnean Society, opened to him every bo-
tanical door. Here he saw Robert Brown, then the chief botanical fig-
ure in Europe, with the exception, perhaps, of De Candolle; and Men-
zies, who fifty years before had sailed as naturalist with Vancouver on his 
great voyage of discovery; and Lambert, the author of the sumptuous 
history of the genus '' Pinus," in whose hospitable dining-room were 
stored the plants upon which Pursh had based his North American 
Flora. Here, too, he met Bentham and Lindley and Bauer, and all the 
other workers in his scientific field. 
"A visit to Paris brought him the acquaintance of the group of dis-
tmguished botanists then living at the French capital: P. Barker 
Webb, a writer upon the botany of the Canaries; the Baron Delessert. 
Achille Richa,rd, whose father had written the Flora of Michaux· Mir~ 
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bel, already old? but still actively engaged in investigations upon vege-
table anatomy; Spach; Decaisne, then a young aide natural,iste at the 
Jardiu des Plantes, of which he was afterward to becorne the distin-
guished director; Auguste St. Hilaire, the naturalist of the Duke of 
Luxembourg's expedition to Brazil, and at that time in tlle full enjoy-
ment of a great reputation.earned by his works upon the Brazilian :flora; 
Jacques Gay; Ga,U(lichaud, the naturalist of the voyage ofL'Urauie and 
LaPhysicieone; the young Swiss botanist Edmond Boisser, the Spanish 
traveler, and later one of the most important contributors to systematjc 
botany in his classical "Plora Orientahs;" Adrien de Jussieu, grand-
nephew of Bernard, anu son of Laurent de .Jussieu, himself a worthy 
a,nd d.istinguisli ed representative of a family unequaled iu botanical 
fame and accomplishment. 
"At Montpellier Dr. Gray passed several days with the botanists 
Delile aud Dunal, and then hurried on to Italy, where at Padua, in the 
most ancient botanical garden in Europe, he made the acquaintance of 
Yisiani, at that time one of the prineipal botanists iu Italy. At Vien na 
he saw the learned Encllicher, the author of a classical •' Genera P la11-
tarum;" and at Municl,, V ou Marti us, tlie renowned Brazilian traveler, 
tlie historian of the palms, and the earliest coutributor to that stnpe11-
dou work the "Flora Brasibensis:" which be~irs his name; and here, too, 
wa Zuccarini, the collaborator with Von Siebold iu the '' Flora Ja-
ponica." Geueva then-as at the present time, was a center of scien tific 
activity; and there he made the personal acquaintance of the De Can-
dolle ', father and son, and worl~ed in their unrivalled herbarium and 
library. He saw Schlechtendal atlla1le; and at Berlin, Klotzsch, Kunth , 
aud Ehrenberg,-familiar names in the auuals of botanical science. 
Alphon e De 0andolle and Sir Joseph Hooker alone are left of the bril-
liant group of di 'tingui bed naturali ts who cordfally welcomed the 
young American botanist iu 1 30." * 
Dr. Gray al o, while abro,td, performed a great service for the Uni-
versity of Michirran in nperiutendiug the selection of works for the 
nucleu. of it library; and the Uni rnr ity how eel it appreciation of Lis 
judgment and of the b nefit to the iu titution, by honoring him and 
it elf at it mi-c nt unial c •l bratiou tlrn pa ·t urnrner by conferriug 
on him th <l. rrr e of Doctor of Law . 
and 
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~fobn Fraser, of the last century, and John Lyon, Michaux the younger, 
Pursh, Nuttall, Curtis, and others, of this, mentioning their discoveries, 
with critical remarks on the species they observed and on their distri-
bution; and then he describes his own journey, adding notes on the 
plants met with by the way and in the mountains, commencing bis ob-
servations at Harper's Ferry. His journey among the North Carolina 
mountains included the ascent of the "Grandfather," 5,897 feet in eleva-
tion, and the Roan Mountain, 6,306 feet. This is one among a number 
of such excursions. 
Another labor of this period was the revision of his "Elements of 
Botany," which, without much change of general method, he made a 
far more comprehensive and thorough treatise, and in 1842 issued under 
the title of the" Botanical Text-book." Since then successive editions 
have appeared with large advances, as the science required. By the 
fifth edition, that of 1879, the subject had so expanded that it was di-
vided, and the work made to include only Structural Botany, covering 
Morphology, Taxonomy and Phytography, leaving Physiological a~d 
Cryptogamic botany to other hands. The second volume, an exposition 
of Phy:;;iological Botany, appeared in 1885 from the pen of his colleague, 
Prof. G. L. Goodale. A third volume on Cryptogamic Botany is prom-
ised by another colleague, Prof. W. G. Farlow. 
Gray ne-ver entered on duty at the Michigan University1 it being im-
possible for him to carry on his publications so far away from the New 
York herbaria and botanical libraries. In 1842 he was invited by the 
Fellows of Harvard College to the Fisher Professorship of Natural 
History, recently founded on a bequest by Dr. Joshua Fisher. The 
duties of the professorship included the delivery of a course of lectures 
on botany, ancl the direction of a small botanic garden which had been 
established in Cambridge ·in 1805, under the auspices and with the 
assistance of the Massachusetts Society for promoting Agriculture. 
Thomas Nuttall had charge of the garden from 1822 to 1828, and after 
that it was without a head until the appointment of Dr. Gray. The 
garden was still poor in funds, and had not even a herbarium to aid 
Gray in his botanical studies. But he entered on the duties with zeal, 
conducted the required lectures in the most lucid and attractive man-
ner, freely gave the use of his study to such students as wished to learn 
more of the science than they could acquire from the lectures, and 
gathered a vast herbarium. .A.nd all the time he carried on an enor-
mous correspondence with promptness, and answered all social demands 
with unfailing courtesy, besides continuing his botanical investigations 
and writing books and memoirs. These duties continued until 1872, 
when he was relieved from that of teaching and the charge of the 
garden. In 1864 he made the offer to Harvard College of the herbariu m 
and library which he had gathered, already yery large, on conditio .J of 
their erecting a fire-proof building to contiain them, which was a:.;cepted. 
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Botanical work was always in progress in some form. One of the 
very valuable parts of it consisted in his contributions to the American 
Journal of Science,-which were continued, with scarcely any interrup-
tion, for the love of the science and of the men engaged in it. Every 
important work as it was issued was here noticed, with often critical 
remarks, or additional facts and illustrations, or modifications of opin-
ions, that gave them great scientific value. And not the least instruc-
tive and attractive part were the biograp~ical sketches of deceased 
botanists, Enropean as well as American; for to him the world was all 
one, and all botanists were akin. He was sure to criticise what he be-
lieved to be wrong; but it was done so fairly, with so evident a desire 
for scientific accuracy, and in so kind a spirit, that offense was Tarely 
given. A botanist of eminence says that "these notices form the best 
history of.the botanical literature of the last fifty years, and of the prog-
ress and development of botanical science, that has been written." 
The fortieth volume of this Journal (1841) contains an admirable 
example of his kindly method of reviewing an author that had faults, 
and of his critical study among great difficulties. It is a review of the 
botanical writings of RafineRque, that enthusiastic naturalist, poet, etc., 
with reference, not to his faults, but" to the value to be attached to biH 
numerous genera and species and their recognition in American Botany. 
Throughoi1t there is a full appreciation of Rafinesque's sagacity in many 
of hi discriminations, a fair presentation of his scientific claims, of bis 
love of nature and greater love of self, without a harsh word for his 
errors or egotism; and only a citing of a sentence here and there, or a 
fact, that enables Rafinesque to make his own presentations as to his 
species and genera, with a bare mention of his "twelve new species of 
thunder and lightning." 
The publication of the second volume of the "Flora," in 1843, ended 
that work. The territory of the United States afterward took larger 
dimensions, and new fields were to be explored before a complete 
"Flora." could be publi hed. Torrey was engaged on these studies 
until bi death in 1873; and Gray also was publishing memoirs that 
were contributions to the ubject. Gray's various memoirs include-
d cription of the collection ma<le by Liudheimer, in western Texas 
(1 43-4 ) ; by Fendler, in :rew Mexico (1846-'47); by Wright., near the 
un<lary of Texa and Mexico (1849 and 1851-'52); by Thurber, along 
th nit d tat an Mexican boundary (1 51-'52); the Botany of vari-
urv y , and other Government report , and a portion 
'alrn rnia. ther paper are di tribnted through the 
rn d ieti , e pecially the American Academy of 
f n, which ontain bundr d of pa(Ye of th m, 
bila 1 lpbia and aliforni, cad mie , th 
nrc 1 I i. r ', he Linn n ·i ty or L ndon, etc. 
f ilk . Ex1 lorin o- Exp cliti n, x lu iY 
t ' O ... 1 arly nt 
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him for description; and in 1854 appeared his Report, in quarto, accom-
panied by a folio atlas, containing a hundred plates. 
Gray was three times over the Rocky Mountain region to the Pacific 
coast. On the second trip he was accompanied by Sir Joseph Hooker; 
and an important paper on the "Vegetation of the H.ocky Mountain 
Region'' by them is published iu the Reports of the Hayden Geological 
Survey for 1878. He was in Europe again in the years 1850-'5 l. A note 
from Mrs. Gray says, '' He went abroad especially for the plants of tlte 
Wilkes Expedition. After traveling in Switzerland (going up the 
Rhine to Geneva, where he worked awhile in DeCandolle's berbarium), 
we went to Munich and saw Martins, and then back to England by 
Hofland. On the first of October we went into Herefordshire to the 
country place of George Bentham, and spent two .months there, Mr. 
Bentham going over with Dr. Gray the collection which had been 
sent out from America, a most generous piece of work." It was at this 
time, while at the Kew Gardens, near London, that he had the passi11g 
introduction to Darwin, alluded to in Darwin's first letter to him.* 
In 1868 he crossed the ocean the fourth time, going in September and 
returning in November of the following year. He was hard at work 
over herbaria at Kew during both autumns, and worked also in Paris, 
Munich, Geneva, and elsewhere, but with more holiday than in any 
journey he took, except the last. In this visit he was twice with Dar-
win, first in the autumn of 1868; and then in October, 1869. 
After forty years of .gtudying and · discriminating among the older-
species of the continent and their representatives abroad, and of de-
scribing species from late discoveries, and of work at classification, with 
experimental work at Flora-making during the years 1838 to 1843, he 
was finally ready, in 1878, with the first part of a new North American 
"Flora," to which he gave the name of "Synoptical Flora of North 
America." This first part contained the Gamopetal::e after the Com-
posit::e. A second part was published in 1884, comprising the Oapri-
foliace::e to the Composit:B- inclusive, or the ground of the second vol-
ume of Torrey and Gray's Flora; so that the middle half of the entire 
Flora is now completed. The two parts cover 97 4 closely printed pages. 
'' They are masterpieces of clear and concise arrangement, and of com. 
pactness and beauty of method, and display great learning and ana-
lytical power." The progress of the science since the time of Michaux 
is well exhibited. in the fact that while thi,s author knew 193 species of 
Composit::e when be published his Flora, Gray, seventy-five years later, 
describes no less than 1,636 species under 239 genera. 
During these years Dr. Gray added to the resources of the instructor 
in Botany by the publication of his "Manual,'~ a descriptive work 
including all species growing east of the Mississippi and north of Ten-
11e8, ee and North Carolina. It wa,s first issued in 1848, and its fifth and 
last dition in 1868 .. The "Elementary Lessons in' Botany and Vege-
,. Darwin's Life 0i11cl Letters, p. 420. 
H. Mis. 142--48 
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table Physiology," also, was published first in 1868, as an accompani-
ment to the Manual, and has had its five editions at nearly the same 
dates. 'rhe first volume of another companion work to the Manual was 
issued in 184:8,-his "Genera Illustrata," containing descriptions of the 
genera of the United States Flora, with illustrations of great beauty 
by I. Sprague; and in 1849 a second volume was published, carrying 
the works nearly to the Leguminosre; and here it stopped, on account 
mainly of the expense. His '' Field, Forest, and Garden Botany," a 
useful flora for schools, came out in 1868; and the charming smaller 
volumes,'' How Plants Grow" and" How Plants Behave," respectively 
in 1858 and 1875. The latter was prompted by Darwin~s works on 
Insectivorous Plants, the Orchids, and Dimorphism, and both are well · 
adaptetl to the young student and all uninitiated readers. 
Besides the subjects of Gray's investigations already mentioned, two 
others of a wider philosophical character interested him deeply: one, 
in which he was pioneer, the other, the Origin of Species, after Darwin. 
The first of these subjects was the Geographical Distribution of 
Plants! and particularly the species of the northern United States 
both within aod beyond the bounds of the continent, and the bearings 
of the facts ou variation and origin. 
His first pa.per on the subject is contained in volumes xxu and xxur 
of the American Journal of Science, tlle numbers for September, 1856, 
anll January and May, 1857. It was written partly in compliance with 
the request of "a,n esteemed correspondent" for a list of American 
alpine plant , who, as now appears, was Darwin. Darwin's Life con-
tains, on page 420, the letter, and shows that its date was ... t\.pril 25, 
1 55; and, al o, a second letter of June 8, 1855, which opens thus: "I 
thank you cordially for your remarkably kind letter of the 22d ult., and 
for the extremely plea ant and obliging manner iu which you have taken 
my rather trouble ome questions. I can hardly tell you how much your 
Ii t of alpine plant ha interested me." And then Darwin puts more 
(]ne tion to hi genial corr pone.lent. 
The long paper, mod tly entitled '' Statistic of the Flora of the 
Unite(l State ," contain numerou tables, comparing as regards plants 
th north ru uited Stat with Europe on one side, and A ia and 
,Japan on th oth r; the ea ·tern part of the country with the westeru, 
· nd wit the , dj ining ontin nt in the north temperate zone; the 
pl nt f , lpin n 1 u I pine r ion' in th north rn United State , 
au th ir 1i tri uti n uthwar and a tward and we tward over the 
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States that the existing state of the science admitted of. He closes 
with a general review of the characteristics of the North American 
flora. 
In the course of the pages, he advocates the idea of a single area of 
origin for a species, with dispersion at an epoch more or less ancient, 
to account for distribution; sustains Darwin's "surmise" as to the 
species of large genera having a greater geographical area than those 
of small genera; observes t,hat a large per-centage of the extra Euro-
pean types of eastern America are shared with eastern Asia, and 
finds "that, curiously enough, eleven1 or one-third, of our strictly alpine 
species common to Europe-all bnt one of them arctic in the Old 
World-are not known to cross the Arctic circle on this continent; so 
that it seems almost certain that the interchange of alpine species 
between us and Europe must have taken place in the direction of New-
foundland, Labrador, and Greenland, rather than through the polar 
regions" (xxur, 73). 
Two years later, in 1859, Dr. Gray had studied a collection of plants 
from Japan (alluded to in the former paper, xxur, 369, as in hand), 
which bad been collected by Mr. Charles Wright; and hiR memoir on 
the subject, read that year before the American Academy of Arts and 
Sciences, closes with a sequel to the subject of Geographical Dis-
tribution, bringing out conclusions of still higher interest. He starts 
off with the then new announcement and its evidence, that among the 
plants of Japan, more species are represented in Europe than over the 
nearer land, western North America; more in eastern North America 
than in either of the other two regions; and adds, that hence, there 
has been a peculiar intermingling of the eastern American and eastern 
Asia floras, which demands explanation. The explanation he finds in 
the irlea of migrations to and from the arctic regions, determined in 
part, at least, by the climate of the preglacial, glacial, and postglacial 
era~, and that the alpine plants of the summits of the White Mount-
n.ins, Adirondacks, Black Mountains, and Alleghanies are species left 
l>y the retreating glacier. 
Dr. Gray returned to this· subject in his presidential address, in 1872, 
before the American Association for the Advancement of Science,• 
and, owing to the progress that had been made in the paleontology of 
the continent, the arctic portion as well as the more southern, and. de-
velopments elsewhere also, he was enabled to trace out the courses of 
the migrations of plants, the Sequoias or Reuwoods and many other 
kinds, by positive facts with regard to the arctic and more southern 
floras; and showed that the distribution southward into the western 
United State , into eastern Europe or western Eurasia, an<l into Japan 
and ARia or eastern Eura ia, was not only dependent, as he bad before 
put forth, on change in coutrnental climates, but also that the particu. 
lar direction south ward \ms <letermined to a large extent by fl tness of 
*Am. Jonrual of Science, 1872 (3), rv, 282, 
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climate as to heat and dryness. 'rhe surprising revelations are now so 
generally known that this brief teference to them is all that is here 
needed. 
Gray's comprehensive knowledge of the plants of the world, of their 
distribution, and specifically of the relations of North American species, 
genera, and orders to those of the other continents, and the precision 
of bis knowledge, enabled him to be of much service to Darwin in the 
preparation of the first edition of the Origin of Species, and afterward, 
also, in the elaboration of Darwin's other publications. His miud was 
not very strongly bound to opinions about species, partly because of 
bis natural openness to facts, his conclusions s~eming always to have 
only a reasonable prominence in his philosophical mind, rarely enough 
to exclude the free entrance of the new, whatever the source, and to a 
considerable_extent from the difficulties be bad experienced in defining 
species and genera amidst the wide diversities and approximate blend· 
ings which variation had introduced. 
Darwin, in a letter to Gray written during the following sum mer, 
having in view Gray's article in this journal, and another discussion of 
his-published in the proceedings of the American Academy, says, 
"I declare that you know my book as well as I do myself, and l>ring to 
the question new lines of Hlustration and argument in a manner which. 
excites my a tonishment and almost my envy." ''As Hooker lately said 
in a note to me, you are, more than any one else, the thorough master 
of the subject." 
Gray's "Darwiniana," published in 1876, is composed of a number of 
hi es aiys and reviews, from the American Journal of Science, the 
"Nation" and the "Atlantic Monthly," together with a closing chapter, 
written for the volume, entitled "Evolutionary Teleology." Tbe last 
chapter bring out Gray's adherence to the doctrine of natural selec-
tion, and also bi divergence from true Darwinism. These divergences 
are thu expre eel: 
"vVe are more and more convinced that variation, and therefore the 
grouncl of adaptation, iR not a product of, but a response to, the a,ction 
of h environment. Variation , in other words the differences between 
indi i ual lant and animal , however originated, are evidently not 
fr m wit out, ut from within; not phy ical, but physiological." .And 
l ~ r he ha ai that the Yariation in a p cies is apt to take place 
r ·cular irection and make linear range of varietie~, as often ex-
am arr pl nt ; which accord with the preceding conclusion, 
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elude that inscrutable something which produces, as well as that which 
result.sin the sur,ival of, 'the fittest,"' p. 388. 
Neither of these doctrines is strictly Darwinian, though not at variance 
with Natural Selection. They take away what bas often been urged 
against Darwinism: the idea that the environment under Natur.al Se-
lection dominates in the determination of the direction of variation, and · 
hl:'nce that evolution comes chiefly through external co:uditions; and 
substitutes the idea that the environment works under organic control 
through Natural Selection. One view implies that. the environment in-
fluence is superior to organic law in the process; the other, that organic 
law is superior to the environment. Moreover, Graj"s last sentence ex-
presses the opinion that Darwin's Natural Selection can not produce 
the" survival of the fittest," though "survival of the fittest" is the resitlt 
brought about. There is an "in.scrutable something" that "produces." 
The writer would go a little farther and say that the ''survival of the 
fittest," under ''natural selection," is survival, not the production of 
''the fittest;" bnt this substitute I have reason to believe that Gray 
would not accept. 
Further, Gray was a theistic Darwinian, as abundantly shown in bis 
"Darwinian a," and alike also in his "Natural Science and Religion." 
Here is his creed in his own words, as pa blished in the preface to the 
Darwiniana: '' I am scientifically and in my own fashion a Darwinian, 
philosophically, a convinced theist, and religiously, an accepter of the 
'creed commonly called the Nicene,' as the exponent of the Christian 
faith." 
Gray's various literary or less scientific papers, contributions mostly 
to the "North American Review," "Nation,'' and the "Atlantic 
Monthly," always.show the clear thinker, the graeefnl writer, and the 
well-stored head~ wliatever the topic; and when it is scientific, his method 
of popularizing and illustrating his vie'YS is of the most attractive kind. 
His last co.ntribution to the ''Nation" was a long characteristic notice 
of Darwin's Life and Letters, in November, showing no waning in his 
faculties; on the contrary, there is manifest the same clear-headed, 
judicial, and sprightly reviewer, as honest as ever in his opinions and 
in his modesty amid Darwin's profuse (be says effusive) commendations. 
The last visit to Europe was made during the past year. Be went 
with the intention of doing but little of his herbarium work, and :find-
ing pleasure among friends old and new. Mr8. Gray, as usual, was 
with him. It proved to be a triumphal time to the modest botanist, 
for he received the honor of doctorate from each of the great universi-
ties of Britain, that of Oxford, of Cambridge, and of Edinburgh. He 
returned in October in excellent spirits and health-an apparent prom-
i e of somB years more of work. He was soon again occupied with bis 
''Flora," the completion of which was the earnest desire of all botanists. 
Y t while wi bing to see its last page himself, his anxiety about it had 
le en d in later years, because a ware that his colleague in charge of 
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the Herbarium, Dr. Sereno Watson-one of the students that be b2-d 
gathered. about him-was capable of taking up the lines whenever he 
should lay them down. 
Gray's standing among philosophers abroad, is manifested in his 
recent reception in Great Britain. It is further shown in his having 
been elected an honorary member of all the principal academies or 
societies of science in Europe, including the Royal Society of London 
and the Institute of France. He was president of the Association for 
the Advancement of .Science in the year 1871, and has been one of the 
Regents of the Smithsonian Institution since 187 4; and for ten years, 
from 1863 to 1873, he was president of the American Academy of Arts 
and Sciences. In 1884 his portrait in bronze, made by St,. Gaudens, 
was presented to Harvard College. 
One of the most gratifying testimonials from his fellows in science 
was received ou his seventy-fifth birthday. To his surprise there came 
greetings or notes of congratulations from every American botanist, 
old and young, and, along with the notes, a silver vase embossed with 
figures of the plants more particularly identified · with his name or 
studies. It was delightful to witness, says one of his associates, bis 
child-like pleasure as he received the gift. Among the letters were 
some from frieuds who were not botanists. The followin g lines were 
from ·Mr. Lowell: 
JusT FATE: prolong his life, well spent, 
Whose indefatigable hours 
Have been as gaily innocent 
And fragrant as his flowers. 
The vase is about 11 inches high exclusive of the ebony pedestal. 
The pedestal is surrounded by a hoop of hammered silver on which is 
th iu cription: 
1 10 Novem).>er eighteenth 18 :i 
ASA GRAY 
In token of the universal esteem 
of American Botauists 
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eighty botanists of North America to Asa Gray, on his seventy-fifth 
birthday, November 18th, 1885.* 
Botanists have, as their common object of interest, that part of Nat-
ure which seems by its free gift of beauty and fragrance (without a 
trace of self, the dominating element in the animal) fully to reciprocate 
affection; and there is hence a reason for that feeling of fraternity which 
such a gift so beautifully expresses, independently of the tribute in it to 
the botanist of botanists. Plants seem thus t;o select from among inquir-
ing minds those which are to be their investigators, or the botanists. 
Darwin first mentioned to Gray his view that '' species arise like 
varieties with much extinction," in a letter to Gray of July 20, 1856. t 
At this time all men of science with a rare exception believed in the 
permanence of species. J. D. Hooker's Flora lndica of 1855 '' assumes 
that species are distinct creations."+ Professor Huxley, in his history 
of the reception of Darwinian ideas, says, with the perfect fairness that 
al ways bas characterized him, that " within the ranks of the biologists, 
at that time (1851-'58], I met with nobody [and be here includes him-
self] except Dr. Grant, of University College, who had a word to say 
for evolution; and his advocacy was not calculated to advance the 
cause. Outside of these ranks, -the only person known to me whose 
knowledge and capacity compelled respect, and who was, at the same 
time, a thorough-gomg evolutionist, was Herbert Spencer. - - -
But even my friend's rare dialectic skill and copiousness of apt illustra-
tion could not drive me from my agnostic position." Lyell, he shows, 
was leaning that way, but not himself. So it was in 1857, and in 1858 
up to the publication of Darwin's and Wallace's papers of that year.§ 
Gray therefore knew of Darwin's views before the biologists of 
Britain, unless we except Lyell and J. D. Hooker. Darwin acknowl-
edged Gray's" remarkably kind letter" on the 5th of September, 1857,11 
and was prompted by his '' extraordinary kindness," and evidently by 
bis assurances, that he had no objections to facts from any source, had 
great interest in the subject, and only saw some "grave difficulties" 
against his doctrine, to explain to Dr. Gray with detail, under six 
beads, the prominent facts and arguments in the theory of ~, Natural 
Selection,". which he says is the '' title of his book." '.£his letter is the 
first exposition that Darwin had made of his theory, and hence it bas 
proved to have great documentary value. 
A letter which the writer received from Gray in the interval be-
tween Darwin's two letters, dated December 13, 1856, shows well the 
state of his mind at that time. He says: "On the subject of species, 
their nature, distribution, what system in natural history is, etc., cer-
,. 'fhis description of the vase is from the "Botanical Gazette" of December, 1885, 
which contains also good figures of the vase. 
t Darwin's Life and Letters, p. 437. 
t Gray's review, Am. Journal of Science, 1856, xxr, 135, January. 
§ Darwin's Life and Letters, chapter xiv of vol. 1, by Professor Huxley. 
II Ibid, p. 477. 
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taiu iuferences are slowly settling themselves in my miud or taking 
shape; but on some of the most vexed questions, I have as yet no 
opinion whatever, and no very strong bias, thanks partly to the fact 
that I can think of and investigate such matters only now and then, 
and in a very desultory way."* 
In a letter of a year later, subsequent in date to Darwin's letter, 
Gray wrote me with reference to my paper on " Species," read at the 
meeting of the American ~ssociation in August, 1857,-which paper 
may be taken, perhaps, as a culmination of the past, just as the new 
future was to make its appearance,-pointing out to me the fatal objec-
tion to my argument. 
His words (dated November 7) are worth quoting: "Taking the 
cue of species, if I may so say, from the inorganic, you develop the 
subject to great advantage for your view, and all you say must have 
great weight in 'rea,soning from the general.' But in reasoning from 
inorganic species to organic species, and in making it tell where you 
want it, and/or what you want it to ten, you must be sure that you are 
u ing the word species in the same sense in the two; that the one is 
really the equivalent of the other. Tllat is what I am not yet convinced 
of; and so to me the argument comes only with the force of an analogy, 
whereas I suppose you want it to come as demonstration. Very likely 
you could convince me that there is no fallacy in reasoning from the one 
to the other to the extent you do. But all my experience makes me 
can tious and slow about-building too much on analogies, and until 
I ee further and clearer I must continue to think there is an essential 
difference between kinds of anima.ls or plants and kinds of matter. 
"How far we may safely reason from the one to the other is the 
que tion. If we may do so even as far as you do, might not Agassiz (at 
1 ast plau ibly) say that a the species Iron was created in a vast number 
of indiviu.uals over the whole earth, so the presumption is that, auy 
giv n pecies of plant or animate wa originated in as many individuals 
a th re are now, a.u<l over a wi<le an area; the human specie8 under 
a gn~ t diver itie a it now ha , barring hi torical jntermixture; thu · 
r u.ncing tll que tion betw en you to in iguificauce 1 because, then, tlie 
qu ti n whether men ar of one or of everal pecies woulu. no longer 
u tion, or f much con equence. You may an wer· him from 
another starting point, no dou t; but he may till iu ist that it i a 
l itimat carrying ut of y ur principle." 
In b m l t t r ray I r p h ., i a fo 11 ow , 
~ ur tllat 
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Tlrn Origiu of Species was out iu November, 1859. Gray received au. 
early copy of it from Darwin, and therefore his very valuable review 
was ready for the American Journal of Science early in 1860. * 
With regard to the sufficiency of the argument brought forward in 
Darwin's work, Gray says that "To account upon these principles for 
the gradual elill}ination and segregation of nearly allied forms-such as 
varieties, sub-species and closely related or representative species,-and 
also for their geographical association and present range, is compara-
tively easy, is apparently within the bonds of possibility, and even of 
probability." But as to the formation of genera, families, orders, and 
classes by natural selection, Gray simply states Darwin's arguments on 
the subject, and some objections on a few weak points, without express-
ing further his own views. He concludes with some remarks on the 
religious bearing of a theory that refers creation to natural law and 
declares rightly, in accordance with his firm faith to the end, that 
"Natural law is the human conception of continued and orderly Divine 
action." 
It is a case of natural selection. But Dr. Gray was more to bota-
nists than a friend and leader. He was the "Beloved Gray "-the 
object of their admiration aud devotion on account of bis goodness, bis 
high principle, his frank independence, his unfailing cordialityJ and the. 
clearuess of his intellectual Yision, like that of a seer. He stands be-
fore the world as a lofty example of the Christian philosopher. 
Dr. Gray "fas married in 184:8 to the daughter of the late eminent 
lawyer of Boston, Charles G. Loring. His excellent and accomplished 
wife, who survives him, was in full sympathy with him in all his pur-
suits and ple,;1,sures, a bright, cheerful and helpful companion, at home 
and in his travels abroad. 
In a Jetter to the writer in J88G, Gray says: 
- - I have bad a week in old Oneida, which still looks natural. 
I am grinding· away at the Flora, and shall probably be found so doing 
when I am called for. Very well: I have a most comfortable and happy 
old age. 
Wishing you the same, yours ever, 
A. GRAY. 
November last, the month after his return from Europe, he put aside 
his nearly completed revision of the~, Vitacem, or Grape-vines of North 
America," to write his last words about Darwin in the review of Dar-
win's Life and Letters, and to prepare his usual annual Necrology for 
this Journal. The latter manuscript lay unfinished on his table when, 
on the 27th of the month, a paralytic stroke put an end to work, with 
every prospect then that his name also would have to be added to the 
* It occupies 32 p11ges in the March number, vol. xx1x, pp. 153 to 184. 
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list of 1887. He lingered until the 30th of January without a return at 
any tirne of his powers of speech, and toward evening of that day 
passed quietly away. 
Asa Gray's rem.a.ins lie buried in the Mount Auburn Cemetery. Amer-
ican botanical science, wrougllt out so largely in its details, it.s system, 
and its philosophical relations, by his labors, is his monument. 
• 
MEMOIR OF ASA GRAY.* 
By Prof. WILLIAM G. FARLOW. 
Asa Gray was horn on November 18, 1810, in Sauquoit Valley in the 
township of Paris·, Oneida County, New York, and died on Ja,nuary 30, 
1888, at Oambri<lg·e, Massachusetts. On tlle paternal side he was de-
scended from a Scotch-Irish famil.v who emigrated to this country in the 
early part of the last century. His grandfather, Moses Wiley Gray, 
was born at Worcester, Massachusetts, December 31, 1745, and was 
married in 1769 to Sallie Miller. He went in 1787 to Vermont, where 
his wife soon afterwards died; and when their son Moses, the father of 
Asa Gray, was eight years old, the father and son moved still farther 
west, to Sauquoit Valley, then almost a, frontier settlement. Si·xteen 
years later, Moses Gray was married to l{oxana Howard, a daughter of 
Joseph Howard, of English descent, who, leaviug his horn~ in Massa-
chusetts, had settled in Sauquoit Valley the same year as the Gray 
fa,mily. Of their family of eight children, five sons-and three daughters, 
Asa was the first-born. 
When a boy he assisted his fatller in the smaller duties connected with 
bis form and tannery; but at an early age be showed a much greater 
fondness for reading than for farm. work, and the father soon came to 
the conclusion that his son would make a better scholar than farmer. 
Until he was about twelve years old the only education he received was 
what co11ld be obtained for a parbof the year in the small district school, 
and in the small private school at Sauquoit taught by the son of the 
parisll pastor. He was then sent to tbe grammar school at Clinton, 
New York, wllere he remained for two years; and when, in the autumn 
of 1835, his teacher, Mr. Charles Avery, accepted a place in Fairfield 
Academy, young Gray followed his instructor to that place, where for 
four years he pursued elementary mathematical and classical studies. 
Connected with the Fairfield Academy was a medical school which 
enjoyed a high reputation, and was attended by two hundred students, 
a large number for that time. Dr. James Hadley, the professor of Ma-
teria Modica and Chemistry in the Medical School, also gave some in-
*Mernorial address before the American Academy of Arts and Sciences; June 13, 
1 8 . 
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struction iu the academy, and it was probably through his influence 
that Gray's attention was first strongly drawn towards natural science. 
Apparently, he was not at :first so much interested in plants as in miner-
als; and it was not until towards the close of his course in the acad-
emy that his passion for plants was aroused by reading the article on 
botany in the Edinburgh Encyclopedia, and his delight the following 
spring at being able to make out with- the aid of Eaton's Manual the 
scientific name of the common Olaytonia is now a well known story. 
Following bis father's wish, which probably was in accord with his 
own inclination, he decided to study medicine, and formally entered the 
Fairfield Medical School in 1829, although for two years previously, 
while a student in the academy, he had attended some of the medical 
lectures. The sessions of the medical school, like those of the acad-
emy, hardly occupied more than six months of the year, and the re-
mainder of the time was spent in study with different physiciaus in the 
neighborhood of Sauquoit, one of whom, Dr. John F. Trowbridge, of 
Bridgewater, was a man of good scientific attainments. He was thus in 
au excellent position for collecting, and even before he graduated he 
had brought together a considerable herbarium, and had entered into 
correspondence with Dr. Lewis C. Beck, of Albany, and Dr. John Tor-
rey, of New York, who aided him in the determination of his plauts. 
He received his doctor's degree at Fairfield ou February 1, 1831. lie 
never, however, entered upon tile practice of medicine; but after re-
ceiving his degree he became instructor in chemistry, mineralogy, aud 
botany in Bartlett's High School at Utica, New York, and taught 
tho e ubjects, for a part of the year, from the autumn of 1831 to 1835. 
The fir t actual record of any public lectures on botany given by him 
is found in a circular of the Fairfield Medical School, dated January, 
1832, in which the following statement is made: '' Asa Gray, 1\1. D., 
will give a ourse of lecttu s and practical illustrations on botany, 
to commence [in June] and continue the same time with the lectures 
on chemi try [ ix week ]. Fee, $4." This course was attended 
appar ntly by t n persons; for he ·tates that be spent the $40 earned 
from the e 1 ctur in making ~ botanical excursion to Niagara Fall . 
app ar t b th ca e howev r that fo the previous year, ju t after 
gra<lu ti u he h given a £ w lectures on botany in the medical 
·h I, in th , nc f her ular in ' tru ·tor, Dr. Beck; antl a little 
lat r, h av anotb r · ur · of l ·tnr on mineralogy anu botany at 
, milt n ll ,,. n. )uring th r int rmi ·ion of his work at 
l • min ral <Yical auu b tanical excur i n to 
ASA GRAY. 765 
ical laboratory of the Medical School of New York. His time was 
here mainly occupied in botanical studies; and, besirles aiding Dr. 
Torrey in his botanical work, he prepared and published several original 
papers of bis own, of which his memoir on Rhynchospora may be said 
to be his first contribution to descriptive botany. His connection with 
· Bartlett's School ended early in 1835, and, although the .financial con-
dition of the New York Medical Scbool did not permit his continuing 
as assh;tant of Dr. Torrey, he returned to New York in the aL1tumn of 
1835, and accepted the position of curator and librarian of th~ Lyceum 
of Natural History, a position which gave him leisure for continuing 
his botanical studies, and to prepare his first text-book, "Elements of 
Botany,'' which appeared in 1836 . 
.A.bout this time a Government expedition, since known as the Wilkes 
Exploring Expedition, was fitting out, and the position of .botanist of 
the expedition was offered to Dr. Gray in the summer of 1836. The 
expedition did not sail, however, until two years later; and meanwhile, 
wearied b,y the numerous delays and uncertainties about the manage-
ment of the expedition, Dr. Gra,y resigned his position and settled in 
New York, where, in company with Dr. Torrey, he worked energetically 
on the preparation of the earlier parts of the "Flora," of which the 
ii.rst two parts appeared in October, 1838. While occupied in this work, 
a new State University bad been founded in Michigan, and Dr. Gray 
accepted the chair of botany which was offered to him, with the under-
standing that he should be allowed to spend a year abroad in study 
before beginning bis official duties. 
The elaboration of the new ''Flora" made it necessary for him to 
examine tbe types of .American plaints in foreign herbaria; and in 
November, 1838, he started on the journey which was not only to give 
him the means of clearing up much of the existing confusion with re-
gard to the identity of previously described North American species, 
but, what was more important, was to bring him into close scientific 
and social relations with the botanical lights of a generation now long 
past, and with those who were then the young men of promise, a brill-
iant group, of which Sir J. D. Hooker and .A. De Candolle are now 
almost the only survivors. 
He returned to .America in Novembtir, 1839, but never assumed the 
duties of professor at Michigan. He was absorbed in his work on the 
"Flora," and refreshed and stimulated by what he had seen and heard 
abroad, he was pushing rapidly ahead with the second volume, of which 
he wrot~ tbe greater portion, and at the same time printin,g a a Bo-
tanical Text-Book," which was to form the basis of his many subse-
quent text-book., when he was invited to Cambridge to fill the newly 
endowed chair of the Fisher Professorship of Natural History in Har-
vard College. 
Ile accepted, and in 1842 took up his residence in Cambridge. The 
·econd v lume of the '' 1 lora" was completed the following year. He 
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was at once favorably received in learned and social circles of Cam-
bridge and Boston; and when delivering a course of lect,ures at the 
Lowell Institute, he first became acquainted with Miss Jane Lathrop 
Loring, daughter of Mr. Charles Greely Loring of Boston, to whom he 
was married on May 4, 1848. From this time his energies were devoted 
to building up a botanical establishment at Cambridge-for what was 
in existence before 1842 hardly deserves mention-and to the complr. 
tion of a '' Flora of North America." The number of collectors aud 
explorers hatl by this time greatly increased, and the material they bad 
brought together contained so much that was new, that it was plain 
tbat the original plan of the "Flora" must be changed, for tbe two 
volumes already published had hardly appeared when a revision seemed 
necessary. It was not until many years later, in 1878, that the first part 
of the new "Flora,~ appeared; and he continued to labor toward the 
completion of his great work until death f~rced him to relinquish the 
unfinished task. 
He continued in the exercise of the active duties of lecturer and 
in tructor until 1872, when he was relieve<l of this charge by the ap-
pointment of a colleague, Prof. G. L. Goodale; but be gave occasional 
lectures in the college for a few years longer. In 1873 be resigned his 
office of Director of the Botanic Garden, and Prof. 0. S. Sargent was 
appointed bis successor. He retained the title of Fisher Professor and 
Director of the Herbarium until his death, although be was in part 
relieved of the responsibilities of the latter position by the appoint-
ment of Mr. Sereno Watson as Curator of the Herbarium in 1874-. 
IIi long re idence and arduous labor at Cambridge were varied alHl 
relieved by evera,ljourneys, some of which were of considerable extent, 
and all of which were made to contribute to the advancement of work 
on the "Flora," either by enabling him to examine in the field tbe 
plant which he was studying·, or by examination of foreign berbaria, 
and con ultation with leading foreign botani 'ts. Ile made three trips 
to California, in 1 72, in 1 77, when be was in company with Sir J. D. 
Hooker and in 1 85, when he Yi ·ite<.l not only southern California and 
th great Colorado Oafiou, but journeyed into Mexico as far as Orizaba 
an<l rdo a. Ile wa nee in Florida, in 1875, and made, beside , 
· v ral trip. to the monntc in of North Carolitrn, where he botanizPd Rt 
ifl'~r nt tim witll hi: b tanical friend , Sullivan, Carey, Engelmaun, 
anl and clfi Id. 
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opinion in botanical matters he esteemed more highly than that of any 
of his contemporaries. In his second journey, from June, 1850, to 
August, 1851, he traveled througll France, Germany, and Holland, 
and spent two months with Bentham at his home in Herefordshire, 
studying the plants of the Wilkes Expedition, upon which he was then 
working. The fourth journey, from September, 1868, to November, 
1869, was untlertaken at a time when he was much ornrworked, and 
he spent the winter in Egypt, that country being almost. the only spot 
where there was nothing to tempt him to botanize, besides visiting 
Italy, France, Germany, and England. The event of the jonr:ney of 
September, 1880, to November, 1881, was a trip to Spain, a country 
where he obtained much relief from Botany. 
His last journey, on which he started in 1887, was a triumphant 
farewell, in which were heaped upon him honors bestowed on few 
naturalists. He visited friends in France, Austria, and Germany; 
stopped at Ge.neva to see De Oandolle, his life-long friend, older by 
four years than himself, and sorrowfully bade him what both must have 
felt to be a last farewell; then hurried back from the continen.t to 
receive the doctor's degree from the three great British Universities, 
and to attend the meeting of the British Association at Manclrnster. 
Here be saw many old frieuds, and met for the first time three of Ger-
many's most distinguislled botanists-Cohn, Pringsheim, and the 
lamented De Bary, whose untimely death was to come but a few <lays 
before bis own. At Manchester be was l)rought into -contact witll a 
large number of young botanists, who were charmed with his genial 
manner, and astonishecl at bis well preserved vigor of body, as well as 
mind. He returned to America in October, apparently in perfect 
health, and resumed active labor on the "Flora;" but while busied 
with the prepara,tion of the Vitacece for that work, he was suddenly 
stricken with paralysis, on the morning of November 28, and lingered 
in a partially conscious condition until the evening of January 30, 
when he passed calmly away. 
By the death of Asa Gray this acatlemy bas lost a member whose 
activity and zeal were unceasing, and whose brilliant talents as a scien-
tific writer, not surpassed by those of any of the illustrious names _on 
our roll, added much to the reputation of the society at home and abroad. 
Electecl a corresponding member in 1841, he became an active member 
in 1842, on bis settlement in Cambridge, and served as correspoudi1ig 
secretary from 1844 to 1850, and again from 1852 to 1863, and as presi-
dent from 1863 to 1873. During this long membership of Jl}ore than 
forty years his attendance was always exemplary. The storms of 
winter and tlrn inclemencies of spring, which kept younger men at 
home, did not prevent bis corning from the remote Botanic Garden 
regularly to attend the meetings. Although an honorary member of 
mo t of the learned societies of this country, and of many of the most 
prominent societies of Europe, inclucling the Rosal So~iety of London, 
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the French Academy, and the Imperial Academy of St. Petersburg, of 
which . he was one of the very few Americans who have been elected 
corresponding members, this Academy was the society in which be 
felt the greatest interest and was most &t borne. 
There are few volnmes of our Proceedings which do not contain im-
portant, communications from his pen. One of the earliest of his works, 
the "Chloris Boreali-Americana," was printed in the third volume of the 
Academy's Memoirs, in 1846; and to subsequent volumes he contributed 
"Plantm Fendleriame Novi-Mexicanm," presented in November, 1848; 
"Plantm Novm Thurberiaure," and "Note on the Affi.nitieR of the Genus 
Vavma, Benth., also of Rhytidandra, Gray," August and October, 1854; 
and a group of four papers, entitled '' Botanical Memoirs,'' in 1859, in-
cluding one "On the Botany of Japan, and its Relations to that of 
North America "-a remarkable essay on the geographical distribution 
of plants, which stamped the author as worfoy to rank with the great 
botanists of the world. We need not enumerate his many papers 
which have appeared in the Proceedings of the Academy, for they alone 
would. fill several volumes. It was his custom to embody the results 
of his preliminary studies on the North American flora in the form of 
notes on critical species, descriptions of novelties, and monographs of 
genera, and sometimes orders, of which by far the greater part first 
appeared in our Proceedings, usually under the. beading of" Botanical 
Contributions," a long and very valuable series, dating from the paper 
"On some New Oompositm from Texas," presented December 1, 1846, 
and ending with the posthumous "Notes upon some Polypetalous 
Genera and Orders," presented .April 19, 1888. Nqr should we forget 
the many biographical notices in which he commemorated the lives and 
works of other with an appreciating discrimination, written in a man-
ner peculiarly hi own. 
The botanical department of Harvard University was practically 
created by .A ·a Gray. In 1805 a small botanic garden was established 
· at Cambridge, uuder the au pices and by the aid of the Massachusetts 
ociety for Promoting .Agriculture, and William Dandridge Peck was 
appointed director and profe or of botany. In 1818 be printed a" Oat 
alogue of American and Foreign Plant cultivated in the Botanic Gar-
den, Cam ridge," in which one thou and three hundred and nine species 
wer num rat ; b t he li t included ome common cryptogams founu. 
verywher , and a large number of ph nogamic shrubs and weed , 
mm n nati of th r gion, hardly to e counted as legitimate mem-
r fa b ni ,:r r<l n. Prof or ck died in 1822, when, owing 
t th 1 w t t f h fund, a pr fi or wa not appointed, but Thoma 
th wn ot ni t and ornithologist, wa. appoint cl 
f h n, n l 1. t r lee ur r n otany. Thi amiabl , 
r, Ii. -, b pp, r ntly i l not find hi r i t nc' 
i, l (f' r b <l .- rihe. himR lf a. vrg tating 
i 11 l hi.· p ·i i < n l r turn d t hil~ · 
• 
.A.S.A. GR.A.Y. 769 
delpbia. The garden, such as it was, was then put under the charge 
of William Carter, a gardener, and the lectures on botany were given 
by T. W. Harris, the well-known entomologist and librarian of the 
college, and Dr. A. A. Gould, of Boston. Not long before 1842, the 
directorship of the garden was offered to Mr. George B. Emerson, of 
Boston, who declined the position soon afterwards accepted by Dr. 
Gray in connection wi l h the :Fisher professorship. 
On Dr. Gray's accession there was no herbarium, no library, only 
one insignificant greenhouse, and a garden all in confusion, with few 
plants of value. In 1844 he moved into the house which had been 
built for Professor Peck in the Garden, and with his characteristic 
energy be soon brought together an herbarium and library, and ar-
ranged the Garden systematically. At the time of his marriage a 
small wing was added to the house, of which the lower story served 
as a study and herbarium until 1864. But the plants soon o,rerran 
the limits of the herbarium, and finally the whole house was crammed 
with plants-plants in the dining-room, in the attic, in the closets, 
and in the bedrooms; for whatever he could spare from a salary of 
$1,000 at first, and $1,600 afterwards, was spent on bis herbarium 
and library. In 1864, dreading the danger from fire to a collection 
kept in a wooden house, he offered to present his collections to the 
college, on condition that a suitable building should be erected for 
their reception. Through the liberality of lVIr. Nathaniel Thayer of 
Boston, a brick building to be used as an herbarium and library was 
erected in 1864, at a cost of $12,000; and mainly through the agency 
of Mr. G. B. Emerson, a further sum of $10,000 was raised, the income 
of which was to be used in defraying the current expenses of the her-
barium. From a letter by Dr. Gray to the president of the universit,v, 
dated November 20, 1864, and a no1,ice in the American Journal of 
Science, of March, 1865, we learn that the herbarium then contained at 
least 200,000 specimens, and the library a.bout 2,200 botanical works, 
not inchiding a good many pamphlets. There was also a set of 335 
very costly illustrated works, contributed by Mr. John .A.. Lowell. 
Since 1864 the herbarium bas been constantly enlarged, principally 
by exchanges, of which those from the Kew Berbarium especially were 
of very great value; so that it is now probably twice as large as in 1804, 
and forms practically a National Her barium, for it is by far the largest 
and most valuable herbarium in America, and is excelled in size by but 
few of the older and richer herbaria of Europe, as those at Kew, Paris, 
Berlin, the De Candolle Herbarium at Geneva, and possibly that at St. 
Petersburg. In the representation of the phrenogams of North America 
outside the tropics, it is probably unequalled by any herbarium except 
that at Kew. The library at the time of Professor's Gray's death was 
ronghly estimatc<l to contain something over G,OOO volumes and 3,000 
pamphlets, but these fignres are probably too low. lVIauy of the a<ldi-
. tions since 18G4 are the gift of Dr. Gray. In building up thi~ va,st 
H. Mis. 142-40 
770 BIOGRAPHICAL MEMOIRS. 
collection, he gave not only much of his time and thought, but also an 
actual sum of money, which comes well up in the thousands, and, to 
crown all, manifested his devotion to _the welfare and perpetuation of 
the collection by bequeathing to the university for its support the 
royalties on his publications. 
The Garden during his administration was improved by the addition 
of se-rnral greenhouses, h1 which were cultivated a choice selection of 
exotics, and the rather limited space of the Garden itself was filled with 
good representatives of the flora of the t,emperate regions, the collec-
tion of compo·sitm being especia1ly important. In the absence of a suf-
ficient endowment, activity on the part of the director had to replace the 
want of money, and he, utilizing the means at hand, succeeded in mak-
ing the Garden an exceedingly important means of exchange between 
foreign establishments and our own botanists and collectors. European 
botauitits who visited the Garden wondered how, from such a small and 
ill-endowed establishment, so much had been done in aid of other insti-
tution . The explanation lay in the skill and energy of Dr. Gray 
himself. 
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at first sufficed, but at last it became necessary to provide a sp,ecial 
laboratory and lecture-room at the garden. A liberal friend of Dr. 
Gray and the college presented a sum of money for this purpose, and 
in 1872 a wing was added to the her barium. About this time the de-
mand for laboratory instruction and equipment increased rapidly, and 
the new lecture-room and laboratory were soon found to be inadequate 
to meet the needs of the increasing calls for microscopic and physio-
logical work, and they were at length abandoned. It is not surprising 
that Dr. Gray could not foresee how great the growth in this direction 
was to be even in his own life. Probably no person of his age could 
have foreseen it. 
His herbarium was, at one period or another, the resort of nearly all 
the active working botanists of the country, and thither came many 
young men who were afterwards to aid in the development of botanical 
studies in the United States. His intercourse with them was always 
free and unrestrained by formalities of any kind, and he seemed more 
like a learned friend t ban a tPacher. Passing to and fro from his own 
study to the berbarium he greeted all cordially, watching'and criticising 
sharply but good-naturedly the work that was going on. No one en-
enjoyed a hearty laugh more than he, and every now and then he would 
brighten the work by some anecdote from the large stock which his re-
teuti ve memory ever had at band; al ways bow ever for the purpose of 
emphasi7iing some point or illustrating some fact which be wished to 
bring out more clearly, but never allowing the attention of those about 
him to be distracted from their work. Life at the herbarium was in-
deed a pleasure, and the more serious work was well seasoned and 
spiced in the days when the agile assistant, Charles Wright, skipped 
about like a squirrel, llis diminutive body in Cambridge, his larger mind 
wanderiµg away in his beloved Cuba and the .Pacific islands,-when 
Brewer, less continent than his teacher in the matter of anecdote, saw in 
every plant before llim some episode of his own life in camp. The ap-
proach of Dr. Gray, heralded by his cheery laugh; or perhaps by a 
mild anathema against the gardener, who every morning, regardless of 
the intentions of nature, deluged the cacti placed in the corridor, we all 
understood to mean business, for, if joking was allowed, trifling was not. 
We learned something about botanists as well as about botany, and 
often woudered whether Robert Brown were really as great as he was 
represented; aud, on the rare occasions of a visit from a man like Dr. 
Torrey or Dr. Engelmann, we asked ourselves whether there was any 
chance that the younger generation of botanists would bear auv com-
parison with the older. None who 11:we worked under Dr. Gray at the 
herbarium will forget the deep personal interest he always manifested 
in their work and future prospects. He always encouraged and stimu-
latefl without holding out false hopes. To those who wished to devote 
th m elves to botany in the years still recent, when it was scarcely 
possible for a botanist to live by botany alone, he used to say: "Study 
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medicine, and if you then still want to be a botanist, go aheau. Your 
meciicine will keep your botany from starving." 
Great as was the direct i'nfluence of Dr. Gray upon the students with 
whom he came in contact, his influence on the development of botany 
in this country through t,he medium of his numerous text-books and 
manuals was even more important. His first text-book, '' Elements of 
Botany," written when he was only twenty-six years old, shows many 
of tlJe best characteristics of bis later works, being written in a 
smooth, graceful style, with the different topics clearly and methodically 
arranged. The vigorous defense of the natural system of classifica-
tion. which now appears superfluous, indicates tbat the author of 1836 
was a progressive young mau, who had shaken off the conservatism 
which prevailed among American botanists of that period. That be 
was young and inexperienced is occasionally shown, as in the amusing 
statement that "tlie l.Jerbarium of a diligent botanist will pass so fre-
quently under his observation that any very extensiveravages [by insects] 
can hardly take place without his being aware of it in time to check tlle 
progress of the destroyers." He evidently had no conception of how 
large his own collection would become in a few years. 
The" Elements" of 1836 developed into the "Botanical Text-Book" 
of 184:2, in which the portion relating to systematic botany was much 
more fully treateu than in the earlier volume. The latter editious, 
which appeared at intervals until 1879, are familiar to every one, for 
they have been the means of openiug the world of botany to more than 
one generation of American botanists. In 1868 the '' Lehrbuch der 
Botanik, '' by Sachs, appeared. That work ,'vas a genuine revelation, 
howing the advance which had been ma<le by experts in tlJe science 
of botany, and, although somewhat above the capacity of tbe common 
tud nt, it was de tined to produce in a few years a revolution jn the 
m thocl of botanical in truction. 
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used to be, it is still true that, as an introduction to the study of Phoo-
nograms, the group to which beginners naturally turn their attention, 
the later "Structural Botany," is likely to hold its own for some time to 
come. In 1887, just before he started on bis Jast European journey, he 
finiRbed a small book giving in an abbreviated form the substance of 
tile Structural Botauy, as well as some chapters on Uryptogams; and 
for this, his latest text-book, he revived the title of his earliest work, 
"Elements of Botany. " 
The '' Manual of the Botany of the Northern United States, " of 
· which the first edition appeared in 1847, needs no words of praise here. 
There are probably few members of the Academy_ who do not own, or 
have not at some time owned, a copy of this model work. Occasionally 
some overwise person has · discovered that certain plants grow a few 
iuches taller or bloom a few days earlier than is stated in the "Man-
ual " ; but the botanist is yet to be born who could write a more clear, 
accurate, aud compact account of the .flora of any country. The only 
regret is that he could not have written manuals for all parts of the 
country. 
Dr. Gray had the rare faculty of being able to adapt himself to all 
classes of readers. With the scientific he was learned, to the student 
he was instructiYe and suggestive, and he charmed the general reader 
by the graceful beauty of his style, while to children he was simplicity 
itself. The little books, '' How Plants Grow," and "How Plants Be-
have," found their way where botany as botany could not have gained 
an entrance, and they set in motion a current which moved in the gen-
eral direction of a higher science wi:th a force which can hardly be esti-
mated. His scientific friends, especially thm,e abroad, sometimes 
blamed him for spending time in popular writing; but he may have 
understoo<l himself and his surrouudings better than they. With him 
botany was a pleasure as well as a business. Few wrote as easily as 
he, and, so long as he spent most of his time in higher work, he cer-
tainly bad a rigllt to amuse himself with writings of a popular char-
acter if be chose. As it was, he interested a multitude of readers in 
the subjects which he had at heart, and if he was not permitted to live 
to see the completion of his greatest work, "The Synoptical Flora," he 
at least was able to leave the work at a point where it could be cou-
tinued by a trusted friend in sympathy with all his plans. 
As a reviewer 11.e was certainly extraordinary. Some of his reviews 
were in reality elaborate essays, in which, taking the work of another 
as a text, he presented his own views on important topics in a masterly 
manner. Others were technically critical, while some were simply 
concise and very clear summaries of lengthy works. Taken collectively, 
they how better than any other of his writings the literary excellence 
ofllis style, as well as his great fertility and his fairness and acuteness as 
a critic. Never unfair, never ill-natured, his sharp criticism, like the 
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surgeon's knife, aimed not to wound, but to cure; and if he sometimes 
felt it his duty to be severe, he never failed to praise what was worthy. 
The number of his reviews and notices written during his connection 
with the .American Journal of Science as editor and assistant editor for 
over thirty years, and for the North American Review, the Nation, the 
Atlantic Monthly, and numerous othe1· journals, i.:s enormous, and it 
almost seems as if he must have written notices of the greater part of all 
the botanical works he had ever read. Those intimately acquainted 
with him more than half believed that he was able to write good notices 
of books written in languages which he could not read. He was able, 
as if by instinct, to catch the spirit and essence of what he read, without 
any exertion on his part. One who wrote so much might have become 
monotonous. But he was never prosy, and his style was so easy and 
flowing, and so constantly enlivened by sprightly allusions and pleasing 
metaphors, that one could read what be wrote for the mere pleasure of 
the reading. His was one of the rare cuses where. Science had appro-
priated to herself one who would have been an ornament to any purely 
literary profession. . 
It would be presumption were we to express an opinion on the posi-
tion of Gray as a scientific botanist. Fortunately for us, it is unnec-
essary. The greatest living systematic botanist, Sir J. D. Hooker, the 
one by his attainments and position fitted above all others to speak 
with authority on the subject, has already recorded his opinion in the 
following words: 
When the history of the progress of botany during the nineteenth 
century shall be written, two names will hold high positions: those of 
Prof. Augustin Pyrame De Candolle and of Prof. Asa Gray. - - -
Each devoted half a century of unremitting lal>or to the investigation 
and de 'Cription of the plants of continental areas, and they founded 
berbal'ia and libraries, each in his own country, which have become per-
man nt and qua ·i-national institutions. - There i::, much in 
th ir liv s aud work that recalls the career of Linmeus, of whom they 
w re wor hy <li ciple., in the comprebeusiveuess of tlleir labor, the ex-
' 
1 lle:ic f their methods, · their judicious conception of the limits of 
g 1n ra autl p ·ie ·, the ter ne and accuracy of their descriptions, 
and tlrn clearn of th ir ·cientific laugua.ge. 
Tb a curacy of the r semblance of Gray antl De Oandolle, so admi-
ra i.', ll(l jn ·tly xpr . :eel y Hooker, will be recognized by all botan-
i ·t . ray w , tb 11 of America, who.. mi :ion it wa to 
1 rin t ,,. tb r tb and crud works of the earli r explor r · 
a t unwr ught mat rial of hi own day, and t 
· mhin • tb m wi h hi nrp ing . kill into 011 grau l cumpr beu i,·' 
w rk whi ·h b ul<l fi l T 1 · ·ri th fl ra f a ontiuent. But whil 
h 
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From bis trainiug and early surroundings we might have expected 
him to be energetic and original, but we should not have expected to 
find him highly polished and cultureq. His associates at Fairfield and 
Clinton were persons of scientific tastes, and, even if their attainments 
were not of the highest quality, they encouraged his fondness for nat-
ural history. But it is not ea~y to see how he obtained the literary 
training which euabled him to write with the ease and elegance found 
even in his earlier works, for although a man may by nature be a good ob-· 
server of natural objects, a finished style comes only with training and 
experience. From his teacher, A.very, he could n0t have received much 
in the way of trainiug; for Dr. Gray himself says that he did not give 
him the sharp drilling aIHl testing which was needed. His residence 
with the Torrey family iu New York first placed him in a society where 
literary excellence as well as scientific knowledge was prized; and while 
he profited by the accuracy and strict scientific methods of Dr. Torrey, 
then the foremost A.~nerican botanist, the frequent couversations and 
kindly criticism of Mrs. Torrey made good many of the literary defi-
ciencies of bis early training. He was also aided while in New York by 
the criticisms and suggestions made on some of bis earlier manuscripts 
by the cultured botanist, Mr. John Uarey. But he must have been an 
apt pupil, for, while still with Dr. Torrey, he showed that in point of 
clearness and accuracy be was not much inferior to his highly respected 
teacher, and in the second volume of the "Plora" he proved himself to 
be quite his equal. 
The plan of the "Flora ofNorthA.merica" originated with Dr. Torrey; 
but when his pupil went to Cambridge to assume the duties of his new 
position, neither of tllern suspected the magnitude of tlte task which 
tliey had undertaken, nor the modifications wlticli tlie plan must ulti-
mately undergo. The pupil was now in a more fortunate position than 
his teacher, for Gray was henceforth able to devote himself to his fa-
vorite science, while Dr. Torrey could only employ his leisure hours in 
botany. The two volumes ·of the original Torrey arnl Gray ''Flora" 
will al ways remain a memorial of the unbroken friendship of America's 
two greatest botanists, alike in the spirit which animated their work 
and iu the reverent simplicity ()f their characters. 
The greater part of Gray's scientific work during the thirty-five years 
following the completion of the second volume of Torrey and Gray's. 
'\ Flora," in 1843, had a more or less direct bearing ou the contemplated 
revi 'ion and enlargement of that work. Besides tlle paper1, printed in 
tlle Academy's publica,tious, he wrote a very large number of mono-
graphs and notes on points connected with the determination aud de-
scription of new and doubtful species. They are scattered through the 
proceedings of different learned societies, and the columns of the Amer-
ican Jourual of Science, the Torrey Bulletin, Botanical Gazett~, the 
aturali t, and other American 3l8 well as Enrope2~n journals. One 
of his m st important works was '' Geuera Florrn A.mericffi Boreali-
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Urieutalis Illustrata" ( 184:8-'49), in which he intended to figure and 
describe all the geuera of the Eastern States, with the aid of the artist, 
Ml'. Isaac Sprague. Of this wor,k only two of the proposed volumes 
were ever published, owing to the expense entailed. Other irnpurtant 
papers were" Plantre Wrightianre Texano-Neo-Mexicanre," in the Smith-
sonian contributions of 1852 and 1853; '' Plantre Lindheimerianre," 
written in connection with Dr. Engelmann; "Reports ou the Botany of 
the 32d, 38th, 39th, and 4.lst Parallel Expeditions," in connection with 
Dr. Torrey; Gamopetalce in Watson's Flora of California, etc. An ex-
amination of the complete list of his works, which will soon be printed 
in the American Journal of Science, would alone convey an adequate 
idea of his extraordinary fertility as a writer and the wide range of his 
investigations. · 
After this long preparation of thirty.Jive years, the first part of the 
" Synoptical .Flora," including the Gamopeto.,lce after Compositce, ap-
peared, in 1878. It formed the first part of the secoud volume.; for, on 
the revised plan, the first volume was to include the Polypetcilce and 
Gamopetalw through Oompositce, and the second volume the remaining 
Exogens aud the Endogens. A second part, including from Caprifoli-
cwece through Oompositw, appeared in 1884, and in 1886 supplements to 
both part were issued, and the whole bound in one volume. He was at 
work on the Polypetalce, aud had nearly finished the Vitacem, when 
attacked by his last illuess, and the unfinished volumes must now be 
completed by him who was his associate for mauy years, and, after Dr. 
Gray him elf, the best fitted for the work. 
Gray's critical kuowledge of the Flora of North America not only 
plac d him at the head of all American botanists, but also gave him a 
high reputation abroad. In hiR knowledge of tue difficult order Oom-
positw, the largest of all tlte orclers of flowering plants, ancl the one in 
which be always felt the most intere t, he probably surpassed any liv· 
ing botani t. Ile wa' at one time urged by Bentham and Hooker to 
tr at that ord r iu their cla sic "Genera Plantarum," but, as tile work 
involved a re 'id 11ce a,t K w for a con iderable time, he was obliged to 
d cliu th off r. 
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his hands for description. But Gray would have been more than a col-
lector. He would have brought back impressions, and, recalling the 
charming narrative of the illustrious naturalist of the Beagle, we can 
imag'ille the pleasure with which we should have read the journal of a 
botanist,. written with the delicate humor and the keen appreciat,ion of 
the beautiful and curious in nature which Asa Gray possessed. 
The study of the WilkP-s plants, in which he was aided by Bentham's 
large experience, gracefully acknowledged in his Memorial of Bentham 
in the American Journal of Science of February, 1885, introduced him 
to an exotic flora of large range. The work appeared in 1854 aR a quarto 
volume of nearly eight hundred pages, with an atlas of a hundred folio 
plates. 
His first paper* on the distribution of plants appeared in the Ameri-
can Journal of Science of September, 1856, and was followed by two 
other parts the next year. It bore the title of "Statistics of the Flora 
of the northern United States," and was prepared at the time he was at 
work on a second edition of the ''Manual," partly in response to a re-
quest from Darwin for a list of American alpine plants. In this paper 
he gave a general view of the characteristics of the North American 
flora, with tables of species showing the extension of alpine plants and 
the comparative di~tribut.ion of Eastern and Western species, and their 
relation to species of Europe and Asia, although he states that he must 
defer making an extended comparison with the plants of northeastern 
A8ia until he has studied some recent collections from the northern 
part of Japan. The most important conclusions reached in this paper 
may be stated in his own words: '' All our strictly subalpine specie8 
(with two exceptions), which are common to us and to Europe, extend 
uorthward along the central region of the continent quite to the arctic 
sea-coast, while curiously enough eleYen, or one-third of our strictly 
alpine species common to Europe-all but one of them arctic in the 
01<1 World-are not known to cross the arctic circle on this continent. 
This, however, might l)erhaps have been expected, as it seems almost 
certain that the interchange of alpine species between us a.nd Europe 
must have taken place in the direction of Newfoundland, Labrador, and 
Greenland rather than through the polar regions." Again: "The 
special resemblance of our flora to that of Europe, it is clear, is not 
owing simply either to the large proportion of genera in common, or 
to anytlJing striking or important in the few genera, nearly or quite 
peculiar to the two. The latter, ib.deed, are insignificant in our flora 
aud not to be compared, as to any features they impart, with the much 
more numerous and really characteristic genera which are shared by 
the ea tern United States and eastern temperate Asia. We must 
.,. In the paper "On the Botany of Japan," p. 442, Gray speaks of a paper on the dis-
tribn tion of plants in the American Journal of Science of an earlier date than the one 
hero rnentio11e<l, apparently tb e review of Siebold's Flora Japonica, l. c. June 1840, 
XX.XIX, 175. 
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look for it in the species, partly in the identical ones and partly in 
those which closely answer to each other in the two floras." He accounts 
for such cases as the occurrence of Phryma leptostachya in the United 
States and Nepal as follows: "We should therefore look in one and the 
same direction for the explanation of these extraordinary no less than 
of the more ordinary cases of distribution, and should - - - refer 
such anomalous distribution to very a"ricient dispersion." 
The plants from Japan to which he referred were collected by 
Charles Wright, botanist of the North Pacific Exploring Expedition, 
known as the Riuggold and Rodgers Expedition, of which Dr. Gray gave 
an account in a paper "Ou the Botany of Japan, and its Relations to 
that of North America and of other Parts of the Northern Temperate 
Zone," presented to this academy December 14, 1858., and January 11, 
1859, and published April 25, 1859, in the sixth volume of the Memoirs. 
This memoir raised his reputation to its highest point among scientific 
men, and, appealing again to the authority of Sir J. D. Booker, "in point 
of originality and far-reaching results was its author's opus rmagnu·m." 
In referriug to his previous paper in the American Journal, he states, 
with great candor, that, from the facts there brought out, "(1) that a 
large percentage of our extra-European tJ·pes are shared with eastern 
A 'ia,, and (2) that no small part of them are unknown in western North 
America." Mr. Bentham was the first to state the natural conclusion 
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correspondeuce dates from n, letter of Darwin, written April 25, 1855, 
asking for information about the alpine plants of the United States. 
How int imate and frequent their correspondence became, and how 
deeply each was interested in the work of the other is admirably shown in 
the" Life and Letters of Charles Darwin." The published letters pre-
8ent a vivid pictt-ire of the inner scientific life of these two men, both 
equally simple, earnest, remarkably free from prejudice, and anxious to 
do justice to the work of others. Mauy of the problems upon which 
Darwin was at work were those in which Gray was most interested; 
and he was often able to aid Darwin by his observations, and still more 
by his j udicious and always aeceptable criticisms. While the naturalist 
at Down was absorbed in the study of climbing plants and cross-fertili-
zation, the greenhouses at Cambridge were also used as nurseries for 
the growth of climbers and the odd, irregularly flowered plants which 
ought to be cross-fertilized. The writer recalls the time when Dr. Gray 
hardly ever passed in or out of the her barium without stroking-patting 
on the the back by way of encouraging them it almost seemed-the 
t endrils of the climbers on the walls and porch; and when, on the an-
nouncement that a Rtudent bad discovered another new case of cross-
fertilization in the garden, he would rush out bareheaded and breathless, 
like a school-boy, to see the thing wii;h his own critical eyes. 
Darwin, in a letter dated June 20, 1856, confided to Gray that he 
had "come to the heterodox concluRion that there are no such things 
as independently created species,-that species are only strongly de-
fined varieties." In this letter he also says: '' I ctssume that species arise 
like our domestic varieties with rniwh extinction." About a year after 
this (September 5, 1857) Darwin wrote to Gray the now famous letter, 
in which be propounded the law of the evolution of species by means of 
natural selection; and it was this letter, read at the Linnean Society 
J uly 1, 1858, on the occasion of the presentation of the joint paper of 
Darwin and Wallace ''On the Tendency of Species to form Varieties; 
and on the Perpetuation of Varieties and Species by Natural Means of 
Selection,,, which fixed the <late of the priority of the great discovery 
as due to Darwin. What were Gray's own views on the subject of 
evolution previous to the publication of the ". Origin of Speoies," in 
November, 1859, may perhaps be inferred from some remarks which he 
made on January 11, 1859, when he presented his paper "On the 
Botany of Japau" to this academy. He then stated that '' the idea of· 
the descent of all similar or couspecific individuals from a common 
tock is , o natural, and so inevitably suggested by common observa-
tion, that it must nee<ls be first tried upon the problem [ of distribution], 
and if the trial be satisfactory its adoption would.follow as a matter of 
cour e." In brief, be was inclined to accept evolution, but wished more 
proof; and nearly three years earlier, in a letter to Professor Dana, 
written December 13, 1856, he had well expressed his own attitude by 
saying, "l have as ;y t no opinion whatever, and no very strong bias." 
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He saw what was coming however, and in a later letter to Professor 
Dana, anticipating the pul>lication ·of the '' Origin of Species," he says, 
"You may be sure tllat btjfore long there must be one more resurrection 
of the development theory in a new form, obviating many of the argu-
ments against it, and presenting· a more respectable and more formida-
ble appearance than it ever has before." 
Gray was one of the favored· three, including Hooker and Lyell, to 
whom Darwin sent advance sheets of the" Origin of Species" prior to 
its publication in November, 1859; and of his review in the American 
Journal of Science of the following March, Darwin wrote, "Your re-
view seems to me admirable,-by far the best I have read." The re-
view certainly presents most accurately, succinctly, and attractively 
Darwiu's own views; but Gray does not even here announce that be 
is himself a complete convert to the doctrine, as is seen by t!Je follow-
ing citation: "What would happen if the derivation of species were to 
be substantiated, either as a true physical theory or as a sufficient 
hypothesis 0? The inquiry is a pertinent one just now. For, of those 
who agree with us in thinking that Darwin has not established bis 
theory of derivation, many will admit with us that he Las rendered a 
theory of derivation much less improbable than before; tllat such a 
tlleory chimes in with the established doctrines of physical science, and 
is not unlikely to be Jargely accepted long before it can be proved." 
And the similar statement in the Atlantic Monthly of October, 1860: 
"Those, if any there be, who regal'd tue derivative Lypothesis as satis-
factorily proved must have loose notions of what proof is. Those who 
imagine it can be easily refuted and cast aside must, we think, have 
imp rfect or very prejudiced conce1Jtions of the facts concerned and of 
the que 'tioo at i ue." 
In 1876 he brougllt together in a volume, entitled" Darwiniana," his 
prio ·ipal e.· ays and reviews pertainiug to Darwinism, taken from tlrn 
Am rican Journal of Science, the Nation, and the Atlantic Mouthly, · 
and add d a ch:tpt r on "Evolutionary Teleology;" au<l in 1880 I.Je 
pnbli h d' atural Science and Religion," two lectures delivered. to 
th Theological S ·hool of Yal 'olleo'e, before a critical audience, who 
li t n with t!J . cl ep t intere t to what was, i11 some poiuts, his 
m . t <lvanc d ~i w of u atural election. \Ve n ed 11ot dwell ou a 
su d t about whi ·h mu h ha. lat ly been wl'ittc11 by far abler pe11s 
th< 11 ur. . Bri fly t t d, ray wa8 probably the best expound r of 
· rwini~ n priu ·ipl ·-m •aniug th •reby tllo actually adv cated by 
rwin llim: lf, n x luding the wild cl dnction 
rigiw l tb ry · h · wh cl erve the nam of Darwinis ·imi t 
r,th r han l c-
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aptsimiles to illustrate otherwise dry argument$. It was also due in part 
to his known caution and conservatism, and his professed Christian faith. 
If an avowed accepter" of the creed commonly called the Nicene" saw 
nothing in Darwinism which implied atheism, or was opposed to the idea 
of design on the part of the Creator, surely one might, at least, listen 
to his account of his development theory with safety. To his hearers 
at New Haven, in 1880, he said: "Natural selection by itself is not an 
hypothesis, nor even a theory. It is a truth-a catena of facts and di-
rect inferences from facts. - - - There is no doubt that natural se-
lection operates; the open question is, what do its operations amount to. 
The hypothesis based on this principle is, that the struggle for life and 
survival of only the fittest among individuals, all disposed to vary and 
no two exactly alike, will account for the diversification of the species 
and forms of vegetable and animal life, will even account for the rise, 
in the course of countless ages, from simpler and lower to higher and 
more specialized living beings." He gave it as his opinion tha.t natural 
selection is, on the 'Yhole, a good working hypothesis, but does not ex-
plain how wholly new parts are initiated, even if the new organs are 
developed little by little. He repeated over and over again in differ-
ent reviews his belief that natural selection could not account for varia-
tion, and he stated the case particularly forcibly in his "Evolutionary 
Teleology:" "Natural selection is not the wind which propels the 
vessel, but the rudder, which, by friction, now on this sidA and now 
on that, shapes the course. The rudder acts while the vessel is in 
motion, effects nothing when it is at rest. Variation answers to the 
wind. - - - Its course is controlled by natural selection. This pro. 
ceeds mainly through outward influences. But we are more and more 
convinced that variation · - - is not a product of, but a response 
to, the action of the environment. Variations are evidently not from 
without, but from within." 
· But how do variations arise? According to Gray, by virtue of some 
inherent power imparted in the beginning by Divine agency. That 
granted, natural selection would in great part account for the present 
condition and distribution of life, so that one could be a Darwinian and 
Deist at the same time. Gray further believed that variation is apt 
to follow in certain more or less regular directions, and particularly in 
beneficial directions. Here he differed very widely from Darwin. The 
one saw design where the other could not, and it must be confessed 
that Gray was treading on delicate ground, scientifically if not theo-
logically speaking, when he affirmed the direction of variation in bene-
ficial lines. For what is meant by beneficiaU Beneficial to whom? 
Beneficial for what pnrposef In one sense, any variation which tends 
to enable a living being to survive in the struggle for existence is bene-
ficial; and to say that any l>eing or structure haR survived is the same 
as Ra_ying that the variation from which it sprang was beneficial, But 
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Gray apparently uses the word beneficial in the sense of being fore-
ordained to be beneficial. 
Perhaps we must look to inheritance itself for an explanation of the 
difference in the views of Gray and Darwin. The Gray family were 
devout members of the Presbyterian Church, and throughout his life 
Dr. Gray adhered faithfully to the orthodox faith of his fathers, his 
own views being in harmony with those of the liberal branch rather 
than with those of the conservative branch of that communion. The 
agnostic position of Darwin may perhaps be inferred from his own de-
scription of himself and his father as belonging "nominally to l the] 
Church of England," an expression which leads one to believe that he 
was hardly to be counted a member of that or any other denomination. 
When a young man, Gray certainly had no leanings towards evolution. 
In his review of the '' Vestiges of Creation," in the North .American 
Review of 1846, he wrote : " Although ' geology fully proves' that 
there have been various creations, that different species were created 
at different periods, and that some of the humblest and simplest first 
appeared, while land animals, quadrupeds, quadrumana, and bimana 
were not introduced until after the earth was fitted for their residence, 
yet we are still to be convinced that they were not then created as per-
fect as they now are." But he was convinced later, when he studied 
the relations of the North American flora to that of Asia, and he ac-
cepted without hesitation the view that the present species are not 
pecial creations, but derived from previously existing species, at a time 
when the truth of the theory was scarcely recognized by any naturalists, 
and at a date when in the public mind a belief in evolution meant athe-
i, m. He had the courage to avow openly bis convictions, but, on the 
oth r hand, never allowed his con victious to be governed by wild 
E4pecn1ation . 
But w who have known Asa Gray so many years would now recall, 
not the gr at botaui ·t, but rather the kind-hearted, genial man, wbose 
ympathy ch ered aud whose wisdom guided, whose heart wa ever 
young, who rain wa. ver active. Rh, long life, unclouded by great 
rr w and almo ·t fr from per onal enmitie , was in pired throughout 
by a faith whi ·h n v r fi:tlt reel. Retaining to the la t the energy aud 
vi ~ ·i : of yon h, hi, int 11 ct hroad ni.ng and ripening, his cbaract r 
growing mor ~ ud mor • we t and · r ne, h r minds u. of one of tho e 
r wbi ·h b ar fl w 1\ , ml fruit at th , am tim . lndustriom; to an 
xt nt th, t f ·w oul<l •c1u l, hi work done, he enjoyed ociety with a 
r li ·h a, cl hi. r , 11 • wit hi· in xhau.ti le tock of an cdote , and hi 
1ni ·k nd k n ar pre i, i n f th b •._tin lit rature and art, m de him 
· ·r. wh r · w le m •. Hi wn h tve wa. op n t all, and v u tho. 
' h la· h ·in pl ribut of , aring w r n t often turn cl 
a ,'l: y. i h } gn · ,fol h . pi , Ji • t whi ·h w , 1th ulcl bav l n n 
'1 cl , 1 m, h ~ nt •1 h in"<l h • I•, nwcl of many 1rntion:, ancl w l-
•· b le ·i: l cc <liali · hi· br th r ta111.'t ·, a 1 n arr y, includ-
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ing uot only the experts in the science, but the poor and struggling 
student as well. He shared with all, the treasures of his knowledge, 
and not infrequently he added something from the modest competence 
which his industry had amassed. The words of good cheer from his 
lips were re-echoed in after years, and the life so honorable was not un-
honored. If tbe numerous honorary degrees from learned societies at 
home and abroad testify to the. esteem in wllich be was held as a scien-
tific botanist, the warm congratulations of friends from all pa.rts of the 
count1ry when the memorial vase was presented on his seventy-fifth 
birthday show no less clearly how much he was b~loved as a man. 
And when, during dreary weeks, his anxious friends hoped against 
hope, watching to catch the sound of tlrn · loved voice which would 
speak but could not, all felt that the message which he sought to utter 
must have been a benediction. But it was not needed. · Bis life was a 
benediction, and as his body was borne to its last resting place the 
freshly-fallen snow was not more pure than his character, nor the 
sparkling winter air more bright and clear than his intellect. 
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Ferns, etc. New York, lf367. 8vo, pp. 701. A second issue in 1868 bas fonr pages of 
:addenda. 
Morphology of stamens ancl use of abortive organs. Am. J. Sci., II, xxLur,273-274. 
Botanical Notes and Queries. On Sambucus Canadensis, Robinia hispida, and 
Clerodendron Thompsome. Am. Nat., I, 493-494. 
May apples in Clusters; Invasions of Foreign plants. Am. Nat., 1, 494-495. 
1868. 
Botanical Notes and Queries. On Tillandsia usneoides; Robinia bispida. Am. 
at., I, 673-674. 
Monstroos Flowers of Habenada fimbriata; The Elder (Sambncns Canadensis) as . 
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a nat.ive plant; German Ivy, so-called, flowering under peculiar circumstances. Am. 
Nat., n, 38-39. 
Descriptions of eleven new Californian plants. Proc. Calif. Acad., IJI, 101-103. 
Characters of new plants of California and elsewhere, principally of those collected 
by W. H. Brewer and H. N. Bolander. Proc. Am. Acad., vn, 327-401. 
Shortia Torr. g- Gray and Schizocodon Sieb. g- Zucc., id~ntical. Am. J. Sci., II, 
XLV, 402-403. 
Remarks on the laws of botanical nomenclatnre. Am. J. Sci., II, XLVI, 74-77. 
Planera aquatica, the Planer-tree. Am. Nat., u, 441. 
Saxifraga Virginiensis. Am. Nat., u, 448. 
Field, Forest, and Garden Botany. A simple introduction to the common plants of 
the United States east of the Mississippi, both wild and cultivated. New York, 1868. 
8vo, pp. 386. A second revised issue, 1870. Bound wit~ the "Lessons," this forms the 
"Scllool and Field-book of Botany." 
1870. 
a revision of the Eriogoneoo. By Asa Gray and J. Torrey. Proc. Am. Acad., vnr, 
145-200. 
Dialysis with Staminody in Kalmia latifolia. Am. Nat., 1v, 373, 374. 
Botanical Contributions. 1. Reconstruction of the Order Diapensiacere. 2. Revis-
ion of the North American Polemoniacere. 3. Miscellaneous Botanical Notes and 
Characters. Proc. Arn. Acad:, v111, 243-296. 
1871. 
On hypocotyledonary gemmation. Am. J. Sci., III, u, 6:t [Ann. Mag. Nat. Hist., 
vrn, 220.] 
Arrangement for Cross-fertilization of the flowers of Scrophularia nodosa. Am. J. 
ci., III, II, 150, 151. 
Characters of a new genus (Eophyton) consisting of two species of parasitic Geu-
tiauem: E. tenellum, E. Lobbii. Jour. Linn. Soc., xr, 22-23. 
A new sp cies ofErythrouinw: E. propullan·s. Am. Nat., v, 298-:300. [Canadian 
1 aturalh1t, v, 465, 466.] 
A11tliers of Parnassia. Am. J. Sci, III, u, 306. [Am. Nat., v, 649-6:>0.J 
Raptisia perfo1iata: The arrangement of morphology of its leaves. Am. J. Sci., III, 
II, 462-463. [Seemann's Jom. Bot., x, 84-85.] 
Droi; ra. ( ' unclew) as a Fly-catcher. Am. J. Sci., III, n, 463-464. 
1872-
] i1mii11sal of th late B tanist of the Department of Agriculture. Am. Nat., VI, 
3!:l-4:i. [Am. J. Sci., III, v, 31f>-31tL] 
Botany for Young P opl . art 11.-Ilow Plants Behave; how they move, climb, 
•mploy in ·t to work for them, etc. New York, 1 72. mall 4to, pp. 46. 
Pl: nt Dry ,r . Arn. Tat., n, 107-10 . 
T •w paraHitic plant of th Ii tl t e farnily: Arc utbobinm miuutnm. Am. Nat., 
VI lGG--1,7. 
n L bia.tre. 2. 
ubnqu , I wa, u ru t, l 72. Am. 
; Arn . • ~ .. , VI, 577-';,' ,' quoi, au,l its hi. tory "); Trim n Ii 
1:u·t, >ri,,.in of th I Jora of Atl· ntic 'orthAnt r-
·., .· , 1-.n ( with ·orr ctio11 aml app 111li ·). [, ·,·r1uoia nn<l 
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its hh1tory ; the relations of North American to Northeast Asian and to Tertiary Veg-
etation. Darwiuiana, pp. 205-235.J 
Wild Double-flowered Epigrea repens. Am. Nat., VI, 429. 
Acer nigrum with Stipules. Am. Nat., VI, 767. 
1873. 
The Horse Disease. Am. Nat., vn, 167. 
Gelsemium has dimorphous :flowers. Am. J. Sci., III, v, 480. 
Noteon apples which are half like one and half like another specieB. Am. Nat., 
VII, 236. 
Ply-catching in Sarracenia. Am. J. Sci., III, vr, 149, 150; 467,468; vu, 440--442. 
Botanical Notelets. Equisetum arvense; Cypripedium acaule; Acer nigrum; 
Anemone nemorosa or trifolia; Dimorphism in Forsythia. Am. Nat., vu, 422, 42:t 
Dionrea. Arn. J. Sci., III, VI, 150. 
Plantre Texan:e: a list of the Plants collected in Eastern Texas in 1872, and 
distributed to subscribers by Elihu Hall. Salem, 1873. 4vo, pp. 29. 
Ru bus deliciosus Torr.; Spiranthes Romanzoviana. Am. J. Sci., III, VI, 389,390. 
Characters of new genera and species of plants. Proc. Am. Acad., VIII, 620-631, 
Notes on Compositro and characters of certain genera and species, etc. Proc. Arn. 
Acad., VIII, 631-661. 
Cleistogenous Flowers in Oxybaphus nyctagineus. Am. Nat., vn, 692. 
Note on movements of leaves of Drosera and Dionrea. Am. Nat., vu, 738,739. 
1874. 
Yucca gloriosa; Arundo Donax in Virginia; Trichomanes radicans in Kentucky. 
Am. J. Sci., III, vu, 65. 
How Trees grow tall. New York Semi-weekly Tribune, Feb. 20, Mar. 6, Mar. 13. 
Insectivorous Plants. Nation, No. 457; pp. 216,217; No. 458, pp. 232-234. [Dar-
winiana, pp. 289-307.J 
Notes on Compositru and characters of certain genera and species. Proc. Am. 
Acad., IX, 187-218. 
,vere the Fruits made for Man, or did Man make the Fruits? Arn. Nat., VIII, llG-
120. (Reprinted from the "Horticulturist.") 
Sph:eralcea acel'ifolia in Illinois. Am. J. Sci., III, vu, 239. 
Pachystigma Canbyi. Gray .: Woodsia Ilvensis, why so named? Villars and Villar-
sia. Am. J. Sci., III, vu, 442,443. 
Insectivorous Plants, additional investigations. New York Semi-weekly Tribune, 
.J UllC 5. 
Note on the origin of '' May Apples." New York Semi-weekly Tribune, June 12. 
A Vegetable Steel-trap. New York Semi-weekly Tribune, Nov. {j, 
'l'he Ofllce of Leaves. N. Y. Semi-weekly Tribune, Nov. 27. 
Do Varieties wear out ur tend to wear out? New York Semi-weekly Tribune, 
Dec. 8. [Am. J, Sci., III, IX, 109-114; Darwiniana, pp. 334-:355. Noticed in Am. Nat. 
IX, 53.] 
Contributions to the Botany of North America.-1. A Synopsis of the North Amer-
ican Thistles. 2. Not son Borraginacem. 3. Synopsis of North American Species of 
Physalis. 4. Characters of various New Species. Proc. Am. Acad., x, 39-78. 
Johnson's New Universal Cyclopedia. Botany, I, 566-571. Leaf. u, 1694. Morphol-
ogy, III, 627. 
1875. 
Revision of the Genus Symphoricarpus. Jour. Linn. Soc., XIV, 9-12. 
Note on Nemacladus N1itt. Jour. Linn. Soc., xiv, 28, 29. 
A conspectus of the North American Hydrophyllace:.c. Proc. Am. Acad., x, 312-
33:l. 
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.2Estivation in Asimina. Am. J. Sci., HI, x, 63. 
Note on peas from mummies and clover from greensand marl. Nation, No. 523, 
p. 27. 
The Potato Rot; Slitting down the Bark of Fruit Trees in Early Summer. Am. 
Agriculturist, July, pp. 262, 263. 
A Pilgrimage to Torreya. Am. Agriculturist, July, pp. 266,267. 
The Box-Huckleberry (Gaylussacia brachycera G,·ay). Am: J. Sci., III, x, 155. 
Spontaneous Generation of Plants. Am. Agriculturist, Oct . 
..i£stivation and its Terminology. Am. J. Sci.., III, x, 339-344. [Trimen's Jour. 
Bot., XIV, -53-58.] 
Menyanthes trifoliata; Botrychium simplex, with pinnated di visions to the sterile 
frond. Am. Nat., rx, 468. 
The Botanic Garden. The Harvard Book, 1, 3rn-315. 
1876. 
Miscellaneous Botanical Contributions. Proc. Am. Acad., XI, 71-104. 
Burs in the Borage Family. Am. Nat. x, 1-4. 
Plantain. Am. Agriculturist, Jan., p. 19. 
How :Flowers are Fertilized. American Agriculturist. Art. I. Campanulas or 
Bell :Flowers, Jan., p. 22; Art. II. Compound Flowers, Feb., p. 69,; Art. III. Cle_ro-
dendron and Fire-weed, Apr., pp. 142-143; Art. IV. Houstonia and Partridge-berry, 
May, p. 182; Art,. V. Dicentra or Bleeding-hearts, June, p. 222; Art. VI. Laurel, 
Jnly, p. 262; Art. VII. l!'alse Indigo and Red Clover, Aug., p. 303; Art. VIII. Beans 
and other Flowers of the Pulse Family, Oct., pp. 382,383; Art. IX. Ground-nut or 
Apios, Jan. 1877, pp. 22, 23; Art. X. The Busy Bee, Feb., pp. 62, 63; Art. XL The 
Good of Cross-fertilization, Mar. p. 102; Art. XII. How Cross-fertilization benefits, 
May, p. 182; Art. XIII. Lady-slippers, June, pp. 222. 323. 
Cbeilanthcs Alabamensis; -Dichogamy in Epilobium angustifolinm; Dimorphism 
in Claytonia. Am. Nat., x, 4:3, 44. 
Comparative Zoology, Structural and Systematic. Nation, No. 578, p. 63, 64. 
' ds that float in water; Use of the hydrometric twisting of the tail to the car-
pels ofErodinm. Am. J. Sci., III, x1, 157, 158. 
nr Wil<l Gooaeuerries. Am. Nat., , , 270-275. 
Tolmii a Menzi sii. Am. Nat., x, 300. 
:3otany of California. [.faxifragacero ancl Gamopetalm by Asa Gray].-Vol. 1, 192-
20 , 277-622. 
Darwinian a: E ay ancl reviews pertaining to Darwinism. New York, 1876. 8vo, 
pp. 396. 
, cbrenolirion Tori'. Am. Nat. x, 426,427, 552,553. 
Antb r in Trillium. 
Not 
iu , cirpn., 
74-76 [Am. Nat. x, 490-492]. 
haracter of Canbya (n. gen .) 
peci s, tc. Proc. Am. A.cad., xn, 51-84, 
latiou of olor3.tiou to Environment. 
77. 
Bo a.n · of onth 'arolina and ;. •orgi . Am. J. 
rogou (or Homo •ono11 au<l H t r gonou ) Plow rn. Am. J. 
r DI. 0 , t., ·r, 12. • 
I 
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Notice of Darwin on the Effects of Cross anrl. Self Fertilization in the Vegetable 
Kingdom. Arn. J. Sci., III, xm, 12G- 141. 
Dextrorse and Sinistrorse. A.m. J. Sci., III, XIII, 236, 2:37, 391. 
Fertilization of Gentiana Andrewsii. Am. Nat., XI, 113. 
On some remarkable specimens of Ka.lmia latifolia, L. Proc. Bost. Soc. Nat. Hist., 
XIX, 75, 76 [Am. Nat., XI, 175]. 
Characters of some little-known or new genera of plants. Proc. Am . .A.cad., xn, 
159-165. 
Notes on the History of Heliantbus t~berosus, the so-called Jerusalem Artichoke. 
By J . H. Trumbull and Asa Gray. Am. J. Sci., III, xm, 347-3G2; XIV, 428,429. 
The Jerusalem Artichoke once more. Am. Agriculturist, p. 142. [Gardeners' 
Chronicle, n. ser., VII, 472. J 
The Germination of the genus Megarrhiza Torr. Am. J. Sci., III, XIV, 21-24 [Bot. 
Gazette, II, 130-132]. 
Orchis rotundifolia P.ursh. Am. J. Sci., III, XIV, 72. LAm. Nat., XI, 431.] 
Athamantha Cbinensis, L. Am. J. Sci., III, xiv, 160. 
Saxifraga Virginiensis. Am. Nat., XI, 366. 
Three-flowered Sanguinaria. Am. Nat., xr, 431. 
Fertilization of Browallia elata. Proc. Phil. .A.cad., XXIX, 11, 12. 
1878. 
Plants May Thrive on a Meat Diet. Arn. Agriculturist, Apr., p. 131. 
The two wayside Plantains. Bot. Gaz., III, 41, 42. 
Contributions to the Botany of North America. 1. Elatines .A.mericanre. 2. Two 
New Genera of Acanthacere. 3. New Astragn,li. 4. Miscellanere. Proc. Al{! . .A.cad., 
XIII, 361-:374. 
Synoptical Flora of North Americ'a. Vol. IL-Part 1. Gamopetalre after Com-
positre. New York, May, 1878. Roy. 8vo, pp. viii, 402.-Second Edition [with Sup-
plement, etc., in connection with vol. I, Part 2]. New York, January, 1886. Roy. 
8vo, pp, viii, 494. Reissued, with corrections, April, 1888, as Smithsonian Miscella-
neous Collections, vol. XXXI. 
Early Introduction and Spread of the Barberry in Eastern New England. Am. J. 
Sci., III, xv, 482, 483. 
Porest Geography and Archreology: a lecture delivered before the Harvard Uni-
versity Natural History Society, April 18, 1878. Am. J. Sci., III, XVI, SG-94, 183-196. 
[Geographie et Archeologie forestieres de l'Amerique du Nord (a French translation 
by Cb. Naudin). Ann. Sci. Nat., VI, vn, 126-163.J 
Classification of the Botanical Collection made during the San Juan Reconnaissance 
of 1877, m Colorado and New Mexico. Annual Report of the Chief of Engineers for 
1878. Appendix SS, pp. i833-1840. 
Some Western Plants. Bot. Gaz., III, 81. 
Dr. NE¼vcomb and the Uniformity of Nature. By a Conn try Reader. Independent, 
No. 1558, p. 1. Letters on the same subject in No. 1555, p. 16, and No. 1564, p. 15. 
The Animal Poison of the Far West-" Loco" or" Crazy-weed." Am. Agricultur-
ist, Oct., pp. 380,381. 
Does Nature forbid Providence Y By" Country Reader." Independent, xxx, No. 
1562, pp. 1-3. 
What is a Sweet Potato f Am. Agriculturist, Nov., p. 423. 
On a form of Scirpus snpinus, L. Trimen's Jour. Bot., XVI, 34G. 
Shortia galacifolia rediscovered. Am. J. Rei., III, XVI, 483-485. [Bot. Gaz., 1v, 
106-10 . ] 
Note snr le Sbortia galicifolia et Revision des Diapensiacees. Ann. Sci. Nat. Bot., 
VI, YII, 173-179, with plate. 
Diclytra, Diely tra, Diccntra; Sporting Trillium grandiflorum. Bull. Torr. Bot. 
Clnu, VI, '277,278. 
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1879. 
Gerardia tenuifolia,, Vabl, var. asperula. Bot. Gaz., rv, 153. 
Beutham on Nomenclature. Same, IV, 158-161. 
Notes upon '' Notes of a Botanical Excursion into North Carolina'' (by J. H. Red-
field). Bull. Torr. Bot Club, VI, 331-338. 
Epipactis Helleborine, var. viridens (E. viridiflora, Reichenbach), a North Ameri-
can plant. Bot. Gaz., IV, 206. 
Roots and "Yarbs."-Iu the Mountains of North Carolina. Am. Agric ulturist, 
Sept. , p. 337,338. 
Botanical Contribntions.-1. Characters of some new Species of Compositre in the 
Mexican Collection made by C. C. Parry and Edward Palmer, chiefly in the Province 
of. San Louis Potosi, in 1878. 2. Some New North American Genera, Species, etc. 
Proc. Am. Acad., xv, 25-52. 
Pertinacity and predominance of Weeds. Am. Jour. Sci., III, xvm, 161-167. 
On the Self-fertilization of Plants. Bot. Gaz., IV, 182-187. 
Who finds White Partridge-berries, Bot. Gaz., IV, 190. 
Duplicate Corolla of Campanula. Bot. Gaz., IV, 207. 
Scutia ferrea ancl Reynosia latifolia. Bot. Gaz., IV, 208. 
Nomenclature in Atlantic U. S. Polypetalre. Bot. Gaz., IV, 210. 
The beheading of flies by Ment,zelia ornata; The Dicbogamy of Spigelia Marilan-
dica; The most Arctic timber; "Camiverous Plants." Bot. Ga,-;., IV, 213-215. 
The Gymnospermy of Coniferro. Bot. Gaz., IV, 222-224. 
Vaccinium macrocarpon, var. intermedium ; Common and Troublesome Weeds 
near Santa Barbara, Cal. Bot. Gaz., IV, 226. 
On the Genus Garberia. Proc. Acad. Phila., 11,79, 379,380. 
] 880 .. 
The Flora of Boston and its vicinity, and the changes it has undergone. Winsor's 
Memorial History of Boston, I, 17-22 (with a,utograph). 
Tennessee Plants. Bot. Gaz., v, 3. 
Littorella and Schizrea in Nova Scotia. Bot. Gaz., v, 4. [Gard. Cbron., XIII, 4.J 
Note on trapping of moths or lmtterilies by certain plants. Am. Nat., xiv, 50. 
Natural cience and Religion: Two lectures delivered to the Theological School 
of Yalo College. New York, 1 80. 12mo, pp. 111. 
The Geum1 Leavenworthia; Automatic Movement of the Froml of Asplenium 
Tricbomanes. Bot. Gaz., v, 25-27. 
Flora of Kergnclen'H Land. Bot. Ga,z., v, 39. 
Notulw exigmc. Bot. 'az., v, !i3, 63, 7G, 'o7, ~8. 
n ii point of botanical nom nclatur . ·rrimen's Jonr. Bot., xvn1, 1 · G (from Am. 
J. ,'ci., III, . IX, 420). . 
MC>anwhil ,, what Hhonlcl be done and how, Independent, xxxu, No. 1G52, p. 1. 
Action of Light 011 Vegetation. Am . .J. ' i., III, xx, 74-7G. 
'outnbutions to orth American Bot::my.-1. Notesou some Composita,. 2. Some 
Spe ·i of A cl •pias. 3. A ' w GenuH of G ntianac m. 4. Miscellanea· of the 
'orth Am ri ·an Flora. Pr c. Am. Acacl., .·vr, 78-10 . 
d · · rnhrianth 111111u, not }le mbryanthemum. 'rrimen's ,Jonr. Bot., XVIII, 243 
(fr m Bot. faz., v '). 
Hotauy of h Black Hills of ak ta. Report on th G ology and Re onrc of 
tho HlacJ- Hill of akota, · II .... 'ewton, E. ~1., and W. P. Jenn •y, E. M. [U. ·. G . 
. 1. R.] pp. :-,29-:m. 
with that of 
. , '. G ·ol. u<l 
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A Chinese puzzle by Linnrons. Trimen's Jour. of Bot., XIX, 325, 326. 
Review of the North American climbing species of Clematis, with compound 
leaves and thick or thickish erect sepals. Curtis's Botanical Magazine, CVII, under 
plate 6594. 
1882. 
Chrysogonum Virginian nm, var. dentatum. Bot. Gaz., VII, 31, 32. 
Githopsid. Bot. Gaz., VII, 40. 
Plucheas. Bot. Gaz., vu, 45. 
Ranunculus. Bot. Gaz., VII, 47. 
The Relation of Insects to Flowers. The Contemporary Re·dew, XLI, G98-609. 
[Eclectic Magazine, xxxv, 732-739. J 
The citation of botanical antborities. Trimen's Jour. Bot., xx, 173,174. 
Contributions to North American Botany.-1. Studies of Aster and Solidago in the 
Older Herbaria. 2. Novitim Arizonicro, etc.; Characters of the New Plants of cer. 
tain Recent Collections, mainly in Arizona and adjacent Districts, etc. Proc. Am. 
Acad., XVII, 163-230. 
Parishe11a Californica. Bot. Gaz., vu, 94, 95. 
Evolution versus Evang-elical Religion. Boston Evening Transcript, Sept. 13, 
1882. 
Note on the Musaratic Chapel oft.be Cathedral of Toledo. Nation, No. 884, p. 482. 
Mimulns dentatus, Nutt.; Linrnea borealis. Bot. Gaz., vu, 112. 
Remarks concerning the Flora of North America. Am. J. Sci., III, xxrv, 32!-331. 
[Reprinted in part in Bot. Gaz., vu, 129-135, 139-143.] 
Note on the Liguified Snake. Bull. Torr. Bot. Clu b, Ix, 152. 
Synopsis of species of Nama. Godman & Salvio, Biologia Centrali-Americana; 
Botany, u, 360-365. 
1883. 
The Lignified Snake from Brazil. Am. J. Sci., III, xxv, 79--81. [Bot. Gaz. (in part), 
VIII, 153, 154.] 
Natural Selection and Natural Theology. Nature, XXVII, 291,292,527,528; XXVIII, 
79. . 
Reports as Director of the Herbarium of Harvard University. Annual Reports of 
the President and Treasurer, 1882-'83, p. 114, 116; 1883-'84, p. 136; 1884-'85, p. 142, 143; 
1885-'86, p. 118-119; 1886-'87, p. 123. 
Gonolobus Shortii. Bot. Gaz., VIII, 191. 
Hibiscus Moscheutos and H. roseus; Stipules in Saxifragacero; Vincetoxicum. Bot. 
Gaz , VIII, 244, 245. 
Condurango. Bot. Gaz., VIII, 260. 
Lonice1 a grata. Bn11. Torr. Bot. Club, x, 94-95; XI, 76. 
Rhododendron (Azalea) Vaseyi. Bot. Gaz., VIII, 282. 
Aqnilegia longissima. Bot. Gaz., VIII, 295. 
Contributions to North American Botany. 1. Characters of New Compositre, with 
Revisions of certain Genera, and Critical Notes. 2. Miscellaneous Genera and Species. 
Proc. Am. Acad., XIX, 1-96. 
Letter on publication of a letter by Dr. Torrey, etc. Bot. Gaz., v.m, 317. 
1884. 
Antirrbina prebensilia. Bot. Gaz., IX, 53-54. 
Lonie ra grata. Bull. Torr. Bot. Club, XI, 76. 
A revision of the North American species of the Genus Oxytropis, DC. Proc. Am. 
Aca<l., xx, 1-7. 
Not s on the Movements of the Andrcecinrn in sunflowers. Proc. Acad. Philad., 
1 , ~87-2Rt3. 
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Synoptical Flora of North America. Vol. 1, Part 2. Caprifoliacere-Cornpositre. 
New York, Ju]y, 1884. Roy. 8vo, pp. 474. Second edition [with supplement, etc., in 
connection with vol. u, Part 1]. New York, January, 1886. Roy, 8vo, pp. 480. Re-
issued, with corrections, April1 1888, as Smithsonian Miscellaneou8 Collections, vol. 
XXXI. . 
Noles 011 some North American Species of Saxifraga. Proc. Am. Acad., xx, 8-12. 
Vcatchia, nov. gen. Anacardiacearum. Bull. Calif. Acad., 1, 4-5. 
Gender of Names of Varieties. Atn. J. Sci., III, xxvu, 396-398. 
Breweria minima. Bot. Gaz., IX, 148. 
Hypopitys or Hypopithys f Am. J. Sci., lII, xxvm, 238, 239. 
Characteristics of the North American Flora: An address to the botanists of the 
Brit. Assoc. for the Adv. Sc. at Montreal. Am. J. Sci., III, xxvm, 323-340; Rep. Brit. 
Assos., 1885. 
The name Trilisa, Am. J. Sci., III, xxvrn, 402. 
1885. 
The Scientific Principles of Agriculture. Science, v 1 76. 
Notes upon the Plants collected on the Commander Islands (Behring and Copper 
Islands) by Leonard Stejneger. Proc. U.S. Nat. Museum, vn, 527-529. 
Pine needles. Bull. Torr. Bot. Club, xn, 102. 
Contritutio11s to the Botany of North America. 1. A Revision of sorue Borragine-
ous Genera. 2. Notes on some American Species of Utricularia. 3. New Genera of 
Arizona, California, and their Mexican Borders, and two addition::i,l species of Ascle-
piadacere. 4. Ga.mopetahe Miscellaneru. Proc. Am. Acad., xx, 257-310. 
The Monterey Pine and Cypress. Science, v, 433-434. 
How to reach the Grand Canon. Science, v, 516-517. 
Circular Letter to American Botanists. Published separately, Nov. Ht, 1885. 
Report of the International Polar Expedition to Point Barrow, Alaska. [By Lieut. 
P. II. Ray.] (Plants. By Asa Gray. :pp. 191, 192.) 
18 6. 
Notes on Myosurus. Bull. Torr. Bot. Club, x1n, 1- 4. 
An moue nudicaulis. Bot. Gaz., XI, 17. 
Anemonella tbalictr6ides, Spach. Bot. Gaz., XI, 39. 
outributions to American Botany. 1. A Revision of the North American Ranun-
culi. 2. 'erturu Chihnahuense. 3. Miscellanea. Proc. Am. Acad., xx1, 363-413. 
The Genus Asiruina. Bot. Gaz., x1, 161-164. 
Tiarella cordifolia. Bull. Torr. Bot. Olub, xrn, 100, 101. 
Vancouveria. Bot. az., XI, 1 2, 1 3. 
orydalis a.urea aucl its allies; The Arillu in Asimina. Hot. Gaz., xr, 188-l!J0. 
Essay towards a revi ion of Dodecatheon. Bot. Gaz., ,·11 2:31-234. 
L tt r to the Botanical Club of the A. A. A. , '. Bot. az., , ·1, 245, 246. 
I ruorando ofa.revisionoftheNorth American Violets. Bot. Gaz., x1, 253-256, 280-
2!.J:3. 
Ambro i bid ntat X triticla. Bot. Gaz., · 1 !33 . 
~ot , on, hortia.. Am .. J. , "ci., III, x .·u, 47:3. [ .. : t to Prof. 'arg ut's article on 
Journ y of Auclr6 1i ha.ux.] 
87. 
Th 
m rir.a,11, p1<:i Bot. Gaz., xn, 
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Capitalization of Botanical Names. Amer. Florist, n, 294. 
List of Plants collected by Dr. E<lward Palmer in the State of Jalisco, Mexico, in 
1886 [ Gamopetalm, by Dr. Asa Gray]. Proc. Am. Acad., XXII, 416-446. 
Tbe elements of Botany for Beginnens and for Schools (based upon First Lessons in 
Botany). New York, 1887. 8vo., pp. 226. 
Coptis, section Chrysocoptis. Bot. Gaz., XII, 296,297. 
Anuotat,ions. [Nelumbo lutea aud Nemauaulis.J Bull. Torr. Bot. Club. XIV, 228, 
229. 
Botanical Nomenclature. Britten's Journal of Botany, xxv, 353-355. 
1888. 
New or Rare Plants. Bot. Gaz., XIII, 73. 
Contributions to American Botany. Notes upo_n some Polypetalous Genera and Or-
ders. Proc. Amer. Acad., XXIII, 223-227. · 
II.-BOTANICAL NOTICES AND Boon: REVIEWS. 
1841. 
Botanical Notices. W. Griffith: Report on Tea Plant of Upper Assam; M. Guille-
rmn, Report on Expedition · to Brazil to obtain information on culture of the Tea-
plant; Meyen, report on Progress of Vegetable Philosophy for 1837; Hooker's Journal 
of Bota.ny; Hooker's Flora Boreali-Americana; Endlicher's Genera Plantaru.m; Mo, 
quin-Tandon, Enumoratio Chenopodearum; Steudel's Nom(mclator Botanicus; Kunze 
Caricography; J.E. Bowman, Fossil Infusoria in England. Am. J. Sci., XL, 165-176. 
Botanical Notices. Horsefield, Bennett and Brown, Plantre Javanime Rariores; 
Hooker's !cones Plautarum, part 7; Linnroa, vol. XIII, nos. 4, 5, 6; Wikstrom, on 
the Progress of Botany. Am. J. Sci., XL, 391-393. · 
Botauical Notices. William Darlington, Discourse on Graminere; 'l'eschemacher, 
Address to Boston Natural History Society, May, 1841; A. de St. Hilaire, Lei;ions de 
Botaoique; Eodlicher, Genera Plantarum; E. T. Stendel, Nomenclator Botanicus; 
Kunze,Supplemonts der Riedgraser (Carices) zu Schkuhr's Monographie; Hooker and 
Arnott's Botany of Capt. Beecbey's Voyage; A. Moquin-Tandom, Elemens cle Tera-
tologie V cgct ale; John Darby, Manual of Botany, adapted to the productions of the 
Southern States. Am. J. Sci., XLI, 365-376. 
Botanical Notices. Endlicher, Enchiridion Botanic urn exhibens Classes et Ordines 
Plantarurn; Lindley, Flora Medica ano Elements of Botany; Laura Johnson and A. 
Eaton, Botanical Teacher for North America; Hooker'i; Journal of Botany; Schom-
bnrgk, on the Urari or Arrow-poison of the Indians of Guiana; Archiv ftir Naturge-
shichte; J. F. W. Johnston, Lectures on the Applications of Chemistry and Geology 
to Agriculture. Am. J. Sci., XLII, 182-191. 
Botanical Notices. H. E. Richter, Caroli Linrn.ei Systema, Genera, Species Plan-
taruru uno volumrne; H. W. Buek, Genera, Species, et Synonyma Candolleana; 
Knuth, Enumeratio Plantarum, vol. III; London's Arboretum et Fruticetum Britan-
nicum abridged; Steudel's Nomenclator Botanicus, 2d ed.; Torrey & Gray'i; Flora 
of North America, vol. n, part 2; Nuttall's edition of Michaux's Sylva Americana. 
Am. J. Sci., XLII, 375-377. 
1842. 
Botanical Noticei;. New edition of Michaux1s North American Sylva; London's 
Encyclopl.edia, of Trees and ShrnLs; Ledebour, Flora Rossica; London Journal of 
Botany; Knnze, SnppleJHeute der Riedgraser (Cariccs) zn Cbr. Schkuhr's Mono-
gra.plii ·, rte. Arn .. J. Sci., xuu, 188-189. 
Hola11i1·:d Notic,~s. '\V:ml, 011 the Orowth of l'Janls hi closely gl:l,zed cases; 
IIook r'ri Lo11tlon ,Jonmal of Bota11y. Am. J. Sci., xr.1n, 3tlJ-38G. 
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Botanical Notices. Nuttall, The North American Sylva; Choisy, de Convolvu-
laccis dissertatio tertia complectens Cuscntarum, etc.; Spring, Monographie de la 
Faruille des Lycopodiacces; Endlicher, Mantissa Botanica; Hooker's British Flora. 
Am. J. Sci., xuv, 194-199. 
184-3-
Botanical Notices. Hooker's !cones · Plantarum, vol. 1, new series; Tnckorrnan, 
Eunmeratio metbodica Caricum quarundam; Flora Brasiliensis, fasc. 1. Am. J. 
Sci., XLV, 214-218. 
Botanical Notices. Notice of Botanical Collections; Brand, Iodine in Phanero-
gamic Plants and Mosses; Wiegmann and Polsdorff, Disengagement of Carbonic Acid 
by t.he Roots of Plants. Am. J. Sci., XLV, 225-227. 
Botanical Notices . . Wm. Darlington, Reliqnii:e Baldwiniani:e; A. de Jussieu, Cours 
616mentaire de Botanique; F. Unger, Grundzuge der Botanik; G. vV. Bischoff, 
Lehrbuch der Botanik; G. Fresenius, Grundriss der Botanik; Buek's Index: genera,lis 
et specialis ad A. P. DeCandolle Prodromum Syst. Nat. Reg. Veg., etc.; Leilebour's 
Flora Rossi ca; C. C. Babington, Manual of British Botany; Kunze's Sup:>lemente 
der Reidgraser (Carices) zur Schkuhr's Monographie; Botanische Zeitung. Am. J. 
Sci., XLVI, 192-208. 
184-4-. 
Bot::.nical Notices. DeCandolle, Prodromus, vol. vur; G. G. Walpers, Rcpertorium 
Bot:inices Systematicre; C. S. Knoth, Enumeratio Plantarum, etc.; Endlicher, 
Mantissa Botanica; R. B. Hinds and G. Bentba.m, Botany of H. M. S. Sulphur in 
1 3 -42; H. B. :Fielding and G. Gardiner, Sertum Plantarum, etc.; A. de Jussieu, 
Conrs Elemcntaire <le Botanique; H. F. Link, Jahresbericht fiir Physiologiscbe 
Botanik, 1841, and Anatomia Plantarum Icouibus Illustrata. Am. J. Sci., XLVII, 
198-205. 
Botanical.Notices. J. D. Hooker, Botany of the Antarctic Voyage of H. M. Sbipi:i 
Erel>nE and Terror ju 18:l9-43, and Species Filicum, parts 1 and 2; E. C. Maoll'~, 
Le~ons Elemcntaires de Botaniqne; Martins, Systema Materiro Medicre Veg. Brasil-
icnsis. Am. J. Sci., XLVIII, 204-208. 
1845. 
Botanical Notices. A. Lai;Ague, Mus6e Botaniqno <le M. B. Delessert; DcCanclolle's 
Prodromns, vol. 1x, and Thcorie elernentaire de la Botaniquc. Am. J. Sci., xux, 
171-17fi. 
l 6. 
Rcvi w of "Explanation ; a s qn 1 to tbe Vestiges of the Natural Ilistory of 
reation." T. A. R view, April, 1846, 4ti5-506. 
Botani ·al .i:·otiCP<;. egetabl Phy iology; Un~ r, Distribution of th Vestiges of 
Palm~ in the }eolo1rical Formationa: Analogy 1,etw en the Flora of Japan and that 
of the• 1 nit('(l , tatPs; 1 no-er, Con. p ctus of the Fossil Flora. Am. J. , ci., II, II, 
1:tJ-rn,. 
Bot~nical rotic !I. • .J. Brown , Tb Trees of Amnica; . HenfrcJ·, Outlines of 
, ·1 nwtnral an<l Phy io1ogical Botany: les rt, !cones , eloctt Plautarum, etc. 
Am. J., ·i., II n, '4'2-4'1=>. 
7. 
'. A. fryn, 6rlum Petropolitannm 
·. ·; 'I rautv tter, Plant; rn111 Irna..,.iu,• <it D SC'ription 81' )oram 
· Ho,1k 1 • p <:ie Filienm; ,' . .Moric·ancl, Pl:rntcH ·011ve1l son 
. 1 · L dPhour l lora. I o. iC'a, fa c. 7. Am .• J. , 'ci, II, 111 
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Botanical Notices. L. Agassiz, Nomenclator Zoologicus; Ruprecht, 3 papers in 
Beitrage zur Pflanzenkunde des Russischen Reiches; G. B. Emerson, Report on Trees 
and Schrubs of Massachusetts; Bot. Magazine for 1847. Am. J. Sci., II, III, 302-310. 
1848. 
Botanical Notices. DeCandolle's Prodromus; Trans. Linn. Soc., xx, Botanical 
Papers by J. D. Hooker, Falconer, etc.; E. Tuckerman, Syrtopsh:1 of Lichenes of New 
England; A. Young, A Flora of Maine; L edebour, Flora Rossica, fasc. 8; Hooker's 
London J_ournal of Botany, No. 73. Am. J. Sci., II, v, 449-459. 
1849. 
Botanical Notices. A. DeCandolle, Prodromus. Am. J. Sci., II, VII, 309-311. 
Botanical Notices. Feudler's Botanical Collections in New Mexico; Hooker's 
Jonrnal of Botany, papers in Nos. 1, 2, 3; W. Griffith, Posthumous Papers. Am. J. 
Sci., II, VII, 452-454. 
Notice of Dr. Hooker's Flora Antarctica. Am. J. Sci., II, VIII, 161-180. 
Botanical Notices. DeCandolle's Prodromus Reg. Veg., vol. xiii; T. G. Lea, Cata-
logue of Plants near Cincinnati collected in 1834-1844; A. de Jussieu, Elements of 
Botany, transl. by J. H. Wilson; J. H. Balfour, Manual of Botany. Am. J. Sci., II, 
VIII, 300-303. 
1850. 
Mernoriall, of John Bartram and Humphrey Marshall, with notes of their Botanical 
Contemporaries, by Wm. Darlington, LL. D. Am. J. Sci., II, IX, 85-105. 
Botauical Notices. Endlichers Genera Plantarurn, part 2, and Synopsis Conifera-
rum. Am. J. Sci., II, 1x, 148-149. 
1852. 
Botanical Notices. [In the form of a letter to one of the Editors.] De Candolle's 
Prodromus; Kunth, Enumeratio Plantarum, Vol. v; Fenzl and Endlicher, Genera 
Plantarum; Unger, Die Urwelt in ihren Verschiedenen Bildungsperwd; Martins, on 
Palms; von Esenbeck and Spinner, Genera Florre Germanicre Iconibus Illustrata; 
changes in Professorships in German Universities; Fries, Summa Vegetabil. Scandi-
navire and Monograph of Hieracium; Ledebour, Flora Rossica; Webb, Phytographia 
Canariensis; Weddell, Monograph of Cinchona, and Balanophorere vs. Raffiesiacere; 
M. Decaisne at Jardin des Plantes; Botany of the Voyage of the Bonite and the As-
trolabe and Zelee; Botanists at the Jardin des Plantes; M. C. Gay, Historia Fisica 
et Politica de Chil(-1; Richard, Botany in de la Sagra's Histoire Physique, etc., of 
Cuba; Boissier, Diagnoses Plantarum Orientalium; work of Choisy, Duby, Goclet, 
Shuttleworth, Lehmann, Blume, De Vriese, Dozy, Molkenboer, Hooker, Babington; 
W. Hooker, Species Filicum, Icones Plantarum and Victoria Regia; J. D. Hooker, 
Rhododendrons of Sikkim Himalaya, l!"'lora Indica, Novro-Zealandiro, Tasmanire; Ben-
tham, Niger Flora; Webb, Spicilegia Gorgonica; Trans. Linn. Soc. of London, xx, 
part :3, Botanical papers; Cryptogamic Botany, works by Kunze, Gottsche, Linden-
berg, and von Esenbeck, Millier, Gumbel, Schimper, Ktitzing, Agardb; Harvey, Pby-
cologia, Britannica, Manual of British Alg::e, etc.; Schrerer's work on Lichens. Am. 
J. Sci., II, XIII, 42-53. · 
Botanical Notices. Kunze, Supplemente der Riedgraser (Carices) zn Chr. Schkuhr's 
Monographie, etc.; Pritzel, Thesanrus Liberatur:-.e Botanicm; Flora Brasiliensis, fasc. 
10. Am. J. Sci., II, XIII, 42!-425. 
Nereis Boreali-Amcricaua; or Contributions to a History of the Marine Algre of 
North America, by Wru. Ifoury Harvey, M. D. Arn. J. Sci., II, XIV, 1-8. 
Botanical Notices. Junghubn and De Vries, The Ua111phor-Trne of Sumatr-a; W. 
llooker, Chinese Rice-Paper Plant; H. W. Ravenel, Fungi Caroliniani Exsiccati; 
H. Mi . 142--51 
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Antonio Bertoloni, Miscellanea Botauica, parts 1-10; A. Heufrey, Vegetation of 
Europe. Am. J. Sci., II, XIV, 113-116. 
Botanical Notices. De Candolle's Prodromus, Vol. XIII. Arn. J. Sci., II, XIV, 291. 
Botanical Notices. J. D. Hooker, Botany of the Anta,rctic Voyage, II, :Flora of 
New Zealand; Seemann, Botany of the Voyage of the Herald. Am. J. Sci., 1,1, XIV, 
427, 428. 
1853. 
Botanical Notices. J. G. Agardh, Species, Genera et Ordines Algarum, Vol. I; L. 
R. Tulasne, Monographia Podostemacearum; ·seemann, Botany of the Voyage of the 
Herald, part 2; Walpers, Ann. Bot. Syst., Tom. II. Am. J. Sci., II, xv, 131-133. 
Botanical Notices. Mohl, Grundztige der Anatomie and Physiologie der Vegetabi-
lischen Zelle; Schacht, Die Pfl.anzenzelle; Lindley, Folia Orchidacea. Am. J. Sci., 
II, xv, 279-2b0. 
Botanical Notices. Wm. Darlington, Flora Cestrica; H. W. Ravenel, Fungi Caro-
liniani Exsiccati; Liudley's Folia Orchidacea, parts 2-4; Mohl, Cellulose in Vege-
table Membranes; Hoffmann, Circulation of Sap; Crii.ger, observations on certain 
Monocotyledonre Epigynre; W. Hofmeister, on Development of Zostera; Wichura, 
Winding of Leaves; Horsfield, Plautre J avauicre Rariores; Hooker, Species Fili cum, 
part6; N. B. Ward, Growth of Plants in tight cases. Am. J. Sci., II, XVI, 129-1:33. 
Botanical Notices. Harvey, Nereis Boreali-Americana; J. Torrey, Plantre Fro-
montianre, on Darlingtonia Californica, on Batis maritima of Linnreus; A. Gray, 
Plantre Wrightianro Texano-Neo-Mexicanre, part 2; J. Leidy, Fauna and Flora 
within living animals; M. J. Berkeley ancl M. A. Curtis, Exotic Fungi from the 
Schweinitzian Herbarium. Am. J. Sci., II, XVI, 422-426. 
1854. 
Botanical Notices. Salad for the Solitary, by an Epicure; Lindley, The Vegetable 
Kingdom; De Candolle's Prodromus. Am. J. Sci., 'II, XVII, 132-133. 
Introductory Essay, in Dr. Hooker'r-, Flora of New Zealand, Vol. I. Am. J. Sci., II, 
XVII, 241-~52, 334-350. 
Botanical Notices. E.G. Steudel, Synopsis Plantarum Glumacearum, fasc. 1; Lind-
ley's Folia Orchidacea, part 5; A. de Jussieu, Letters of Linmeus to B, de Jussieu. 
Am. J. ci., II, xvu, 443-444. 
Botanical Notices. J. W. Griffith and A. Henfrey, Micrographic Dictionary; B. 
Seemann, Botany of the Voyage of the Herald; Dr. Hooker's Flora of New Zealand, 
1,art 5· A. Gray, Botany of Wilkes's Expecl., Phanerogamia. Am. J. Sci. , II, XVIII, 
131-1' :1. 
Botanical 
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I. A. Lapham, Grasses of Wisconsin; H. G. Reichenbach, De Poliinis Orchidearum 
Genesi ac Structura, etc.; Micrographic Dictionary on Ergot. Am. J. Sci., II, XIX, 
439-443. . 
Botanical Notices. M. J. Schleiden, Poetry of the Vegetable World; De Vriese and 
Harting, Monographie des Marattiacees; Pritzel,Iconum Bot. Index Locupletissimus; 
J. Darby, Botany of the Southern States; Dunal et al., Wheat from 1Egilops. Am. 
J. Sci., II, xx, _129-135. 
Botanical Notices. Thuret, Sexual Reproduction in the Lower Cryptogamia; Tre-
cul, Formations Secondaires dans les Cellules V egetales; Mohl on Chlorophyll; Miers, 
Seeds of Magnolia; Bertoloni, Miscellanea· Botanica, fasc. 13 and 14; Decaisne on the 
Wellingtonia of Lindley; Darwin, Does Sea-water kill l::leeds? Am. J. Sci., II, xx, 
276-284. 
1856. 
Botanical Notices. A. De Candoile, Geographique Botanique Raisonne; J. D. 
Hooker and T. Thomson, Flora Indica. Am. J. Sci., II, xx1, 134-137. 
Botanical Notices. E. G. Steudel, Synopsis Plantarum Glumacearum, parts 1 and 
2; J. D. Hooker, Flora of Tasmania; F. A. W. Miquel, Flora van Nederlandsch In-
die; Griffith and Henfrey, Micrographic Dictiimary; A. Braun, Algarum Unicellula-
rium Genera Nova et minus Cognita. Am. J. Sci., II, XXI, 282-284. 
Botanical Notices. Journ. Proc. Linn. Soc., Vol. I, no. I, 1856, Botanical Papers by 
C. J. F. Bun bury; C. F. Meisner, R. Kippist, and Zoological Papers; 8chacht, Mohl 
et al., on the Origin of the Embryo-in Plants; Pri ngsheim, Reproduction in Algre; 
Flora Brasiliensis, fasc. 15. Am. J. Sci., II, xxn, 134-137. 
Botanical Notices. A. De Candolle, Geographique Botanique Raisonnee, etc.; Radl-
kofer, Origin of the Embryo in Plants; Bentham, Notes on Loganiacere; M. Neisler, 
The Flowers of the Pea-Nut; Flora Brasiliensis, fasc. 16 and 17; L. R. Tulasne, Mo-
nographia Monimiacearum. Am. J. Sci., II, xxn, 429-437. 
1857. 
Botanical Notices. De Candolle's Prodromus, xiv, part 1; W. A. Bromfield, Flora 
Vectensis, edited by W. J. Hooker and T. B. Salter; Seemaun's Botany of the Voyage 
of the Herald, parts 7 f~nd 8; G. Engelmann, Synopsis of the Cactacere of the United 
States Am. J. Sci., II, xxm, 126-129. 
Botanical Notices. A. Henfrey, Origin of the Embryo in Plants. Am. J. Sci., II, 
XXIII, 278-279. 
Botanical Notices. W. S. Sullivant et L. Lesquereux, Musci Boreali-Americani, 
etc. Am. J. Sci., II, XXIII, 438-439. -
BotanicalNoticel:l. J.M. Berkeley. Introduction to Cryptogamic Botany;. H. Hoff-
mann, Witterung und Wachs~um; C. Lehmann, Revisio Potentillarum Iconibus Il-
lustrata; R. Caspary, Conspectus Systematicus Hydrillearum; Ad. Chatin, on Val-
lisneria spiralis, L. Am.,J. Sci, II, XXIV, 151-155. 
Botanical Notices. Journ. of Proc. Linn. Soc. Vol. I, No. 4, Botanical Papers by 
Berkeley, Currey, Bennett, Seeman, Masters, Lindley, Oliver; Vol. n, No. 5, contain-
ing Higgins on the Cultivation of Mosses; Bentham, Synopsis of the Genus Clitoria; 
Hooker and Thomson, Prmcursores ad Floram Indicam; G. Bentham, on the Principles 
of Generic Nomenclature; C. Mueller and Walpers, Synopsis Plantarum Phanero-
gamicarum, etc.; Bertolom, Miscella,nea Botanica, fasc. 15 and 16; Harvey, Phycologia· 
Australica; Nies1er, Indigofera Caroliniana. Am. J. Sci., II, xx1v, 281-288. 
Botanical Notices. A. Henfrey, an Elementary Course of Botany; Naudin's Re-
searches on the Genus Cucurbita. Am. J. Sci., II, XXIV, 434-443. 
1°858. 
Botani al oticeB. De Candolle's Prodromus, Vol. XIV, part 2; Hooker's Flora of 
'I':u:1111 ~nia; Journ. Proc. Lin 11. l::,oc., No. G, papers u;f Tuomson, Hooker and Thornsou; 
Do Yriese, Plantm Indite Batavire Orieutalis. Am. J. Sci., II; xxv, 290-293. 
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Botanical Notices. F. Boott, Illustrations of the Genus Carex; Journ. Proc. Linn. 
Soc., II, No. 7, papers by Henslow, Gray, ·wood, Moore, etc.; Lindley, List of Orchids 
from Cuba; Andersson Salices Boreali-Americanre; Grisebacb, Vegetation der Karai-
beu; J. Wallman, Essai d'une Exposition Systematique de la Famille des Charac6es; 
Parlatore's Eulogy on F. B. Webb; Agricultural Botany in the Western States. Am. 
J. Sci., II, xxv1, 135-139. 
Botanical Notices. H. A. Weddell, Monograpbie de la Famille des Urtic.Ses; 
Miquel's Flora van Nederlandsch Indie; Walpers, Ann. Bot. Syst., 2d fasc.; Pring-
sbeim, Jabrbticher, Vol. I, part 1: papers by Pringsheim and Hofmeister; Radlkofer, 
Fecundation in the Vegetable Kingdom; Bowerbank, Natural History of the Spong-
iadre; Seeman's Botany of the Voyage of the Herald, parts 9 and 10; J. D. Hooker, 
Structure and Affinities of Balanophorere; Roussingault, Researches on the part of 
nitro-genous matters in vegetation, and the nitrates in soils; J. Decaisne, Structure and 
Development ot Flower and Fruit of Pear. Am. J. Sci., II, xxv, 109-124. 
Botanical Notices. .Journ. Proc. Linn. Soc., No. 8, Botanical papers by Muller, 
Hooker and Thomson, Barter, :Fee, Bennett; Flora of Australia. Am. J. Sci., II, 
XXVI., 283 . 
.Botanical Notices. :Flora Brasiliensis, fasc. 18-20; Journ. Proc. Linn. Soc., No. 9, 
Jameson on Pseudocentruw; E. Tuckerman, Licbenes Americre Septentrionalis Ex-
siccati, fasc. 5 and 6; Nylander, Synopsis Metbodica Lichenum, etc., fasc. 1; Miers, 
Illustrations of S. American Plants, Vol. n; Bentham, Handbook of the British 
Flora. Am. J. Sci., II, xxv1, 412-416. 
1859. 
Botanical Notices. W. H. Harvey, N ere is Boreali-Americana. Am. J. Sci., II, xxvu, 
142-146. 
Botanical Notices. Wm. Darlington, American Weeds and Useful Plants; Journ. 
Proc. Linn. Soc., No. 10; papers by Bentham on Leguotidere; Spruce on Asterantbos; 
Miieller on Eucalypti of Australia; Berkeley on Tuberiform Vegetable Productions 
from China; Grisobach on Abuta; Dickie on Arctic Plants; No. l1 of same, papers by 
Muller, BenthamandHenfrey; Walpers,Ann. Bot. Syst., Vol. iv; E. Regel, on Parth-
enogenesis; L. Vilmorin, Notices sur l' Ameliorati.on des Plantes par le Semis, etc. Am. 
J. Sci., II, xxvn, 437-442. 
Botanical Notices. Non Marti us, Eulogy on Robert Brown; F. Mueller, Frag-
ment.a, Pbytographiro Australire, Vol. 1, fasc. 1-4; Journ. Proc. Linn. Soc., Nov. 12, 
papers by Henfrey, Ralph, Oliver, Spruce, Mitten; R. B. Van der Bosch, Synopsis 
Hymenopbyllaccarum; Parry, Torrey and Engelmann, Botauy oftbe Mexican Bound-
ary; Catalogue of Pbronogamous an<l Cryptogamous Plants in Gray's Manual. Aw. 
J. ci., II, LXVIII, 290-293. • . 
Botanical Notices. G. Engelmann, New Genera of Dicecions Grasses of U. S.; W. 
H. Harvey, Thesaurns apensi , Vol. I; Grisebacb's Outlines of Systematic Botany; 
llenfr y, tructure and 'rowtb of Rootlets; E. Davy, on the taking of arsenic by 
plants. Am. J. ci., II, x.;'vm, 439-444. 
) . 
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Cocks, Hooker and Thomson; No. 16 of same, rapers by Babington, Carue1, Oliver, 
Spruce, Moore, and Hogg; Flora Brasiliensis, fasc. 18, 23, and 2-1; J. D. Hooker's Flora 
Tasmania; Ogston, Poisoning of Plants. by Arsenic. Am. J. Sci., II, xxix, 436-441. 
A free examination of Darwin's Treatise on the Origin of Species. Atlantic 
Monthly, July, Aug., Oct., 1860. Reprinted in 1861 as a separate pamphlet of 55 
pages. [Natural Selection not inconsistent with Natural Theology. Darwiniana, 
pp. 87-177.] 
Botanical Notices. A. W. Chapman, Flora of tlv1 Southern United States; G. 
Beuth am, Synopsis of Dalbergiere; G. Suckley and J. G. Cooper, Reports on Natural 
History, etc., of Minnesota, Nebraska, Washington, and Oregon Territories. Arn. J. 
Sci., II, xxx, 137-1:39. . . 
Botanical Notices. M. A. Cnrtis, Geological and Natural History Survey of North 
Carolina; Thwaites, Enumeratio Plantarum Zeylanicre, parts 1 and 2; vValpers, Ann. 
Bot. Syst.'; Buek, [n<lex ad De Canel. Proclrornum, etc. 1 part 3. Am. J. Sn,i., II, xxx, 
275-276. 
1801. 
Botanical Notices. W. I-I. Harvey, Thesaurus Capensis, No. 4; W. H. Harvey and 
0. W. Sonder, Flora Capensi8, Vol. I; A.H. R.. Grise bach, Flora of the British West 
Tndies, parts 1 and 2, and Plant re Wrightiaµre e Cuba Orientali; D. C. Eaton, Filices 
Wrightianre et Fendlerianc.e; T. J. Hale, Additions to FJoraof Wisconsin; J. S. New-
berry, Catalogue of Flowering Plants and Ferns of Ohio; E. W. Hervey, Catalogne 
of Plants of New Bedford, Mass.; E. Tatnall, Catalogue of Phamogamous and Fili-· 
coid Plants of Newcastle Co., Delaware; H. W. Ravenel, l!-,ungi CarolinianiExsiccati, 
fasc. 1-5; A. Braun, UberPolyembryonic undKeimnngvon Crelebogyne; F. Boott, Il-
lustrations of the genus Carex. Am. J. Sci., Il, xxxr, 128-132. 
Botanical Notices. L. Lesquereux, Botanical and Paheontological Report on the 
Geol. State Survey of Arkansas. Am. J. Sci., II, xxx1, 431-4~5. 
Botanical Notices. Journ. Proc. Linn. Soc. No. 18, papers by Bentham, Crocker, 
Hooker, Mitten, etc.; J. Phillips, Life on the Earth, its Origin and Succession; C.R. 
Bree, Species not Transmutable nor the Result of Secondary Causes. Am. J. Sci., 
II, XXXI, 443-449. 
Botanical No.tices. G. Bentham, Flora Hongkougensis; Ann. Bot. Soc. Canada, 
Vol. I, part 1, papers by Blackie and others; .Journ. Proc. Linn. Soc. No. 19, papers by 
Mitten, Hooker and Thomson; A. Wood, Class-Book of Botany. Am. J. Sci., II, xxxu, 
124-130. 
BotanicalNotices. FloraBrasilieusis, fasc. 25-28; H. Carsten, Florre Columbire, etc., 
tom. I, fasc. 1; Journ. Proc. Linn. Soc. No. 20, papers by Hooker and Thomson, 
Welwitscb, Oliver, Bentham. Am. J. Sci., II, xxxu, 28~-290. 
1862. 
Botanical Notices. H. A. Weddell, Memoire sm· le Cynomorium cocciuenm, etc.; 
E. Regel, Monographia Betulaceamm hncusque coguitarum; Miiller, Ann. Bot. 
Syst., volA. rv, v, and vr; F. A. W. Miquel, Journal de Botanique Neerlandaise; E. 
G. Squier, Tropical Fibres; A. Gray, Mexican Boundary Ca rices; Musci Gubenses 
Wrightiana, coll. 1856-1858; C. C. Parry, Rocky Mountain Flora; Aroidem by Dr. 
chott; Journ. Proc. Linu. Soc., no. 21, Botanical Papers by Hooker, Masters, Col. 
Munro and others. Am. J. Sci., II, xxx.n1, 139-143 .. 
Botanical Notices. D. Candolle's Prodromus, vol xv, part 1; F. Boott, Illustrations 
of the Genus Carex; Thwaites' Enumeratio Plantarnm Zeylani re, pa.rt 3; Ann Bot. 
oc. Canada, part 3. Am. J. Sci., II, xxxur, 430-432. 
Botanical Notices. C. Darwin, on the Various Contrivances by which Orchids are 
fertilize<1; ,J. D. Hooker, Outlines of the Distribution of Arctic Plants, and on the 
Cedars of Leh:inon, Taurus, Algeria, and India; Weddell's Chloris Andina, vol. u. 
Am. J. ci., If, xxxrv, 1:3 -151. 
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A11t.herology; Review of Oliver's "Note 011 the Structure of t,he Anther." Am. 
Journ. Sci., II, xxxrv, 28~-284. 
Botanical Notices. Olirnr, 011 the wood-cells of Hamamelidere: Journ. Proc. Linn. 
Soc., nos. 22, 23, papers by Munro, Bentham, C. Darwin, Lindley alJ(l Grisebach; 
Bentham's Presidential Address to the Linneau Society, May, 1862; Botany of North-
eastern Asia; C. DeCandolle, on tbe Production of Cork; Flora Brasi1iensis, fasc. 29 
and 30; Grisebach, Flora of the British West Indian Islands, parts IV and v. Am. J. 
Sci., II, xxx1v, 284-288. 
Botanical Noti~es. C. Darwin, Dimorphism in the Genitalia of Flowers. Am. J, 
Sci., II, xxx1v, 4l9-420; Seemann's Jonm. Bot., 1, 147-1,19 (with corrections) . 
1863. 
Memoires et Souvenirs de Augnstin-Pyramus DeCandolle, Ecrits par luimeme et 
Publiees par Son Fils. Am. J. Sci., II, xxxv, 1-16; Seemann's Journ. Bot., 1, 107-120 
(abridged, with corrections by the author). 
Notice of Boussingault '' On the Nature of the Gas produced from the Decomposi-
tion of Carbonic Acid by Leaves exposed to the Light." Am. J. Sci., II, xxxv, 121-
123. 
Botanical Notices. Bentham and Hooker's Genera Plantarnm, vol. I, part 1; 
Hooker's Species :Filicum, parts 13, 14. Am. J. Sci., II, xxxv, 134-136. 
Botanical Notices. A new character in the l!'ruit of Oaks, DeCandolle; Review of 
DeCando11e's "Species, considered as to Variation, Geographica.l Distrilrntion and 
Succession"; Harvey and Sonder's Flora Capeosii;, vol. n; l' Au be Provaucher's Flore 
Canadienne; The Tendrils of the Virginia Creeper; Durand's Vites Boreali-Ameri-
canro; Vegetable Productions of the Feejee Islands; Gray's Manual. Am. J. Sci., II, 
XXXV 430-449. 
Botanical Notices. Notice of Trans. St. Louis Acad., vol. n, part 1; Hall and Har-
bour's Rocky Mountain Plants; Paullinia sorbilis and its products; Aerial rootlets 
on the stems of Virginia Crebper (Ampelopsis quinq_uefolia); Flora Brasiliensis, fasc. 
31, 32 (note); Dr. C. W. Short; Wm. Darlington. Am. J. Sci., II, xxxv1, 128-139. 
Botanical Notices. Dimorphism ju the Flowers of Linum, Review of a pa,per by 
Darwin; Variation an<l Mimetic Aua.logy in Lepidoptera; Bentham and Muller's 
:Flor Australiensis; OUver's Notes on the Loranthace:.:e , with a synopsis of the Gen· 
era; Parthenogenesis in Plants. Am. J. Sci., II. xxxv1, 279-294. 
Botani al Notices. Origin of Varieties in Plants; Review of Memoirs et Souve-
nirs de Agu tin Pyramus DeCandollo; Hooker on Welwitschia, a new genus of 
Gnetacem; Am rican '!'ea-Plant. Am. J., ci., II, xxxv1, 432-439. 
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1865. 
Botanical Notices.. Scotti's Functions and Structure of the Reproductive Organs 
in the Primulacem; Mohl's Observations upon Dimorphous Flowers; Naudin and 
Gotlron's Essays on Hybrids; Grisebach's Flora of the British West InJian Islands; 
Bentham's Florula Australiensis. Am. J. Sci., II, xxxrx, 101-110. 
Botanical Notices. DeCandolle's Prodromus, vol. xvi, part 1; Hooker's Hand-
book of the New Zealand Flora, part 1; Flora Brasiliensis, fasc. 36-38; Journ. Linn. 
Soc., no. 31, articles on Dimorphism and Trimorphism of Plants. Am. J. Sci. II, 
XXXIX, 359-362. 
Botanical Notices. Thwaites' Enumeratio Plantarum Zelanire; Harvey and Son-
der's Flora Capensis, vol. III; Dr. Torrey, Ammobroma 8onorre; Harvey's Thesaurus 
Capensis; Annales Botanices Systematicm, torn. VI; Child's Production of Organ-
isms in closed vessels. Am. J. Sci., II, XL. 123-127. 
Botanical Notices. Weiwitschia DJ-irabilis, Hook. fil.; Darwin's Movements and 
Habits of Climbing Plants. Am. J. Sci., II, XL, 273-282. 
1866. 
Botanical Notices. Darwin's Movements and Habits of Climbing Plants; Paine's 
Catalogue of Plants found in Oneida County [New York] and vicinity; Bentham and 
Hooker~s Genera Plantarum, part 2. Am. J. Sci., II, XLI: 125-132. 
Botanical Notices. Daubeny's Essay on the Trees and Shrubs of the Ancients. ' 
Am. J. Sci., II, XLI, 268. 
Botanical Notices. Bentham's Address on Natural History Transactions and 
J ouruals; Flora Rrasiliensis, fasc. 39, 40; Eichler on the .Morphology of the An-
drrucium in Fumariaceru; Seemann's Flora Vitieosis; Botany of Australia; Muller's 
Analytical Drawings of Anstralan Mosses, fasc. 1 ; M tiller's Vegetation of the Chatham 
Islands; Bunge's Revision of the genus Cousinia; Krok, Monogaph of Valerian re ; 
Musci Boreali-Americani, Sullivant and Lesquereux. Am. J. Sci., II, XLI, 410-418. 
Botanical Notices. Boussingault's Researches on the action of I<'oliage; Engel-
mann's Revision of the North American Species of Juncus; Lessiugia germanorum; 
Curtis' Illustrations of the Esculent I<'ungi of the U. S.; The International Horti-
cultural Exhibition. Am. J. Sci., II, XLir, 126-132. 
Botanical Notices. Fournier on Cruciferoo; Salisbury's Genera of Plants; Gray's 
Hand-book of British Water-Weeds or Algre. Am. J. Sci., II, XLII, 277-281. 
Botanical Notices. De Candolle's Prodromns, vol. xv; E. Boissier, !cones Enpbor-
biarum. Am. J. Sci., II, XLII, 4~7. 
186'7. 
Botanical Notices. 'l'he Miscellaneous Botanical Works of Robert Brown; J. 
Mueller on Nature of Anthers; Memoire sur la Famile des Peperaciees by DeCandolle. 
Am. s. Sci., II, XLIII, 125-12:,. 
Botanical Notices. Salices Europere Wimmer; Le Specie dei Cotoni descritte da 
Filippo Parlatore; Tree-labels for arboretum ; Ozone produced by Plants, Daubeny's · 
article in Jonrn. Chem. Soc. Am. J. Sci., II, XLIII, 272-273. 
Botanical Notices. Grisebach'R Catalogus Plantarum Cubensium; Flora Austra-
liens1s, Vol. 111. Am. J. Sci., II, xun, 409-410. 
Botanical Notices. E. Bossier, Flora Orieutalis; Catalogue des Vegetaux Ligneux 
du Canada, by l' Abbe Brunet: Rep. of Proceedings of the International Horticultural 
Exhibition, 1866: Collections of Dried Plants of California. Am. J. Sci., II, XLIV, 
122-123. 
Botanical Notices. N. J. Andersson, Monographia Salicnm; Flora Brasiliensis, 
fasc. 42 and 43; De Candolle, Lois de la Nomenclature; Miquel, Surles Affinities de 
la Flora du Japan avec celles de l'Asie et de l'Amerique du Nord; Tall Trees in Aus-
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tralia; Report on destruction of Trees in Wisconsin. by I. A. Lapham and others; 
Annales Musci Botauici Lugduni Batavi, Tom. I-III, fasc. 4. Am. J. Sci., II, xuv, 
420-425. 
1868. 
Review of Darwin's Variation of Animals and Plants under Domestication. Nation, 
No. 142, pp. ~34-236. 
Botanical Notices. Miocene Flora of the Polar Regions; Les Fleurs de Pleine 
Terre, 2e·me ed; The Great Dragon Tree of Orotava, 'l'eneri:ffe ; Geol. and Nat. Hist. 
Survey of Califorma, Part III, Botany; Benth11im and· Hooker's Genera Plantarum; 
Boott's Illustrations of tbe genus Carex. Am . J . Sci., II, XLV, 269-272. 
Botanical Notices, P . A. G. Miquel, Prolusio Florm.Japouicre; Genera Plantarum, 
Vol. r; Traite General de Botanique descriptive et analytique, Le Maont and De-
caisne; Gray's Mai;ual, .fifth e1lition. Am. J. Sci., II, XLV, 403-409. 
Botanical Notices. The Book of Evergreens, by Josiah Hoopes; Botanical Works 
of Robel't Brown; JomT. Linn. Soc., Botany, Nos. 42 and 4:-3; Theorie de la Feuille, 
by C. De Candolle. Am. J. Sci., II, XLVI, 270-272. 
Rotanical Notices. Florn Brasiliensis, DeCandolle's Prodromus, etc. Am. J. Sci., 
II, XLVI, 408-409. 
1869. 
Botanical Notices. J. F. Watson's Index to the Native and Scientific Names of In-
dian Plants, etc. Am. J. Sci., II, XLVII, 143. 
1870. 
Botanical Notices. Botanical Notabilia. Bentham's Presiclential Address, [Areas 
of Preservation, Am. Naturalist, 1v, 44]; Robert Brown's Works; Master's Vegetable 
Teratology; Memoir of Harvey; Genera of South African Plants; Flora Australi-
ensis; Oliver's Flora of Tropical Africa, and First Book of Indian Botany; Seemann's 
l!'lora Vitiensis; Baker on the Geographical Distribution of Ferns; Hooker's !cones 
Plantarum; Mitten's Musci Austr-Americani in Vol. xn, J ourn. Linn. Soc.; Andersson 
on Palm:i; Munro's Monograph of Bamuusacere; Appendix to J<'rench edition of ~ar-
win's Fertilization of Orchids; Baillon's Adansonia and Traite du Development de 
1n, Fleur et du Fruit; Bureau's Monograpbie des Bignoniacees; De Candoll e's Prodro-
mus, Vol. XVI; Flora Danica, 47th part; CErsted on Classification of Oaks; Lange on 
the Pyrolere and Monotropere of Mexico and Central America; Bunge's Monograph 
of the A tragali of the Old World; Ammobroma Sonorm; Braun's Monograph of 
Anstralian Isoetes ; Pritzel's Icon um Botanicarum Index LocupletiEsimus; Flora Bra-
siliensis, fasc. 44-46; Rudolph's Atlas des Pfl.anzengeographie; Pursh's Journal of a 
Botanical Excursion in N. Y. in 1807. Am. J. Sci., II, XLIX, 120-129 . 
Botan ical Notices. Johnson's How Crops Feed; Plora Brasiliensis, fasc. 48; Dick-
on on Dev lopm ·nt of Flower of Pinguicula; Geographical Handbook of Ferns, by 
JC. M. Ly .11; Bulletin of Torrey Botanical Club, Nos. 1 and 2; Notes relating to Vege-
tabl, Phy iology, etc. Am. J. Sci., II, XLIX, 403-410. 
B tani al Notic s. "Miscella.neou Botanical Notices and Observations." De 
andoll ' e of Botanical Nomenclature; Baillon's Histoire des Plantes; Hinck 
n th Arrang m nt and omeoclature of Fermi; Bennett on tho enu8 Hydrol a; 
T m i o J alap · Prof. Babington's Revi ion of the Flora. of IcAlaml; Dr. Ogle on Fer-
tilizati n of 1 , r by In cts; Brunet' El6ments de Botauiqne; Voo Martins' 
11 rharinm; Tb ~1ichaux rov , k ; B ckl r on Scirp : ; Bung ''8 G n i A tra.-
li p i . r nt par alt r· · 1 ra Ca.uca. ia, by Rupr cbt; B ntham' Pres-
n i 1 ad<lr · B ok r' tud n Flora of th British Islands; Th "American 
mologi t. . J. ci., II, L, 74- 3. 
l • .' Prnt • or L, ' non xford Botani t ; Ila kar's Monograph 
vi iou f th G •ner and , pc ie of H rha · ous Cap u-
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lar, Gamophyllous Liliacere, by J. G. Baker; Clark on Commelynacere of Bengal; 
Dickie's Notes on Algre from North Atlantic Ocean; Absorption of.Moisture by Leaves; 
Henfrey's Elementary Course of Botany. Am. J. Sci., II, L, 425-4W. · 
1871. 
Botanical Notices. Hohenbiibel-Henf-1.er on the Linnrean Hypothesis of the Deriva-
tion of Species; Lawson's Monograph of Canadian Ranuncnlacere; ffirsted on char-
acters furnished by the styles in Cupuliferre and Juglandeie, etc. Am. J. Sci., III, I, 
147-149. 
Botanical Notices. Rhododendrere Asioo Orientalis, by Maximowicz ; Flora Aus-
traliensis1 Vol. V; Braun's revision of Marsilire and Pilularioo. Am. J. Sci., III, r, 
222--223. 
Botanical Notices. Von Mohl on Sciadopitys verticillata; Austin's Musci Appa-
lachiani. Am. J. Sci., III, I, 306-307. 
Botanical Notices. Flora Brasiliensis, fasc. 50; Prior's Popular Names of British 
Plants, 2d ed.; Vilmorin-Andrieux, Les Fleurs de Pleine Terre, 3d ed.; Baker's Syn-
opsis of Known Lilies; Hiern on the Distribution of Batrachinm Section of Ranun-
culus; E. S. Rand on the Rhododendron and American Plants. Am. J. Sci., III, I, 
475-476. ' 
Botanical Notices. Maximowicz on Diapensiacere; Lange on Form and Structure 
of Seeds. Am. J. Sci., III, II, 62-63. 
Botanical Notices. Bretschneider on Chinese Botany; Gmppert on' Plants killed 
by Frost. Am. J. Sci., HI, II, 221-222. 
Botanical Notices. Flora Brasiliensis, fasc. 51-54; Baillon's Hfatoire des Plants; 
Borodin on changes in position of grains of Chlorophyll under Sunlight; Dcberain 
on Evaporation of Water, etc. Am. J. Sci., III, rr, 460-465. 
Darwin's Descent of Man. Examiner, Yol. I, 594-600. 
1872. 
Botanical Notices. Friderici Wel wi tschii Sert um Angolense; Hooker's Icon es Plan-
tarum, III, part 1; Van Tieghem on the Structure of the Pistil in Primulacere, on the 
Anatomy of the Flower of Santalacere, on Comparative Anatomy of Cycadacere, Con-
iferre, and Gnetacere, on the Mistletoe; Botany of Clarence King1s Survey; Oliver'l:l 
Flora of Tropical Africa, Vol. II; Heer, Flora Fossilis Arctica. Am. J. Sci., III, III, 
58-64. 
Botanical Notices. Miers, Cont,ributions to Botany; S. Watson, Botany of Clarence 
King's Survey; Hall, Plants of Oregon; Saunders' Refugium Botanicum; Warming, 
Inflorescence or flower in Euphorbia. Am. J. Sci., III, III, 147-152. 
Botanical Notices. Scheutz, Prodromus Monographm Geornm; Baillon, Histoire 
des Plantes. Am. J. Sci. 1 III, III, 306-308. 
Botanical Notices. Bentham, Revision of the genus Cassia; Delpino, on tho Fer-
tilization of Conif'erm; J. Miiller, on the Cyathium of Euphorbia; Maximowicz, Ac-
tion of Pollen on Fruit of Pertilized Plant; Grisebach, Die Vegetation der Erde nach 
Hner Klimatischen Anordnung; correction to Note on Baptisia. Am. J. Sci., IIT, III, 
376-381. 
Botanical Notices. Calletet on Absorption of Water by leaves; change of Habit 
of a Parasite; Peck's report on Botany before Albany Institute; Cooke, Hand-book 
of British Fungi; News of Botanists; Journal of Botany; Fossil Flora of Great 
Britain; "The Garden." Am. J. Sci., III, III, 472-476. 
Botanical Notices. Marc Micheli, Recent Researches in Vegetable Physiology; M. 
T. Masters, Botany for Beginners; C. F. Austin, Musci Appalachiani. Am. J. Sci., 
III, Iv, 72-77. 
Professor Babington on Anacharis. Am. Nat., VI, 297. 
Botanical Notices. Robert Brown's :first Botanical Paper; Prantl's Memoir upon 
Inuline; Cooke and Peck, Erysiphei of the United States; Kan-Sun, a Chinese Vege-
table; Flora Bra8i1iensis, fasc: 5fi. Am. J. Sci., III. 1v, 149-151. 
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Botanical Notices. Tuckerman, Genera Licbennm; Hooker, Flora of Britisl1 India; 
Grevillea; Linnrea, Vol. n1 ; Flora Brasiliensis, fasc. 57-59,: News of Botanishi ; Her-
barium of the late Dr. Curtis. Am. ,J. Sci. III, 1v, 420-422. 
Botai;tical Notices. Decaisne's Monograph of the Genus Pyrus ; Botanical Supple-
ment to Fifth Annual Report of Geol. Survey of Territories for 1871. Am. J. Sci., 
III, IV, 489-495. 
18'73. 
Botanical Notices. Brongniart on the Theoretical Structure of the Cone in Coni-
ferre; Zizania aquatica not tuberiferous ; Calcareous encrusted Charm ; Origin of the 
Weeping Willow. Am. J. Sci., III. v, 75. 
Botanical Notices. Boissier, Flora Orientalis. Vol. II; Hooker's Icones Plantarum, 
III, Vol. n, part 1; Journ. Linn. Soc. no. 68; Jonrna,l of Botany, Dec., 1872; Discharge 
of the seeds of Witch hazel; Chlorodictyon, by Agardh; Braun on Marsili a and Pilu-
]aria; Baillon, Histoire des Plantes; Triana. Les Melastomacees. Am. J. Sci. III, v, 
142-145. 
Seemann's Flora Vitiensis. Trimen's Jonrn. Bot., XI. 181-182. 
Review of Bentham and Hooker's Genera Plantarum, Vol. 11, part 1. The Acad-
emy, 1v, 230-231. 
Botanical Notices. Hildebrand, Fertilization in Grasses . .Am. J. Sci., III, v, 316. 
Botanical Notices. Van Tieghem on the Cotyledon of Graminere, etc.; Iofelix 
Lolium; H. C. Wood, Fresh-water Algre ofNorthAmerica. Am. J. Sci., III, v, 389-391. 
Botanical Notices. Van Tieghem, on Nervation of Coats of Ovules and Seeds; Sup-
posed Americ:1,n Origin of Rubus !dams [repr. in Amer. Nat., vn, 421-422] ; a New 
Textile Plant; Hooker's !cones Plantarum, Vol. n, part 2; Bentham and Hooker, 
Genera Plantarum, Vol. n, part 1; Wm. S. Sullivant. Am. J. Sci., III. v, 479-481. 
Notice of A. De Cabdolle's Histoire des Sciences et des Savants. Nation, No. 418, 
p. 12. 
Botanical Notices. Flora Brasilieneiis, fasc. 60, 61; W. P. lliern, _a Monograph of 
Ebenacere; E. Regel, Animadversiones de Plantis vivis nonullis Hort, Bot. Imp. 
Petropolitani. Am. J. Sci., III, VI, 75-77. _ 
Botanical Notices. LeMaout and Decaisne'H Descriptive and Analytical Botany; 
Crepin's Primitiro Monographire Rosarum. Am. J. Sci., III, VI, 147-151. 
Botanical Notices. Bentham, Notes on Compositro; CErsted, System cler Pilze, 
Lichenen und Algen; A. H. Curtiss, Catalogue of Phrenogamous and Val:lcular Crypto-
gamous Plants of Canada and the Northeastern portion of the United States; A. Pol-
lock, Index to Medicinal Plants. Am. J. Sci., III, VI, 230-231. 
Anniversary Address of the President [Bentham] to the Linnean Society, May 24, 
1 73. Am. J. Sci., III, VI, 241-254. 
Botanical Notices. Hanbury on Pareira Brava. Am. J. Rei., III, VI, 315. 
Botanical Notices. Bornet on the Compositfon of Lichenes; Hyhri<lation in 
Mos , etc., Philibert. Am. J. Sci., III, VI, 388-390. 
The Attitude of Working Naturalists towards Darwinism. [Rev iew of De Can-
dolle' Ili. toire ues ciences et des ava.ntR, of Bent.ha.m's Presidential Address be-
for th Linn an o i ty, of Bentham's Notes on Compositre. of Flower's Evidence of 
Modification of Animal Forms, of Dawson's tory of the Earth an,l Man.] Nation, 
Jo. 4: 3, Pl'· 2." 261. [ arwiniana, pp. 236-251. J 
B ta.ni al Notic s. H on tt on Mov m uts of the Glands of Dro ra; Eugelma.nn, 
t on the nu Yn a. Am. J. , ci., III, vr, 467-470. 
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Botanical Notices. Contributions to American Botany, Sereno Watson; Charac-
ters of New Ferns from Mexico, D. C. Eaton ; Botanical Contributions, by Asa Gray, 
Nov. 18, 1873; Bentham's Flora Australiensis, Vol. VI ; Flora Brasil iensis, faisc. 62; 
Musee Botanique de Leide, Vol. I; DeCandolle's Prodromus, Vol. -xvn. Am. J. Sci., 
III, vn, 63-68. . 
Botanical Notices. Dr. Regel on Vitis; Hepat,icre Boreali-Americame, C. F. Aus-
tin; Ilysanthes gratioloicles; Synopsis Generis Lespedezoo, C. J. Ma:ximowicz. Am. 
J. Sci., III, vn, 152-154. 
What is Darwinism 1 [Review of C. Hodges's What is Darwinism?, of A. Winchell's 
Doctrine of Evolution, of G. St. Clair's Darwinism and Design, and of C. Kingsley~s 
Westminster Sermons.] Nation, No. 465, pp. 348-351. [Darwiniana, pp. 266-282.] 
Botanical Notices. Parthenogenesis in Ferns; Hooker's Flora of British India; 
New views on Lichenes and Gonidia; Decaisne on Eryngium, species with parallel-
veined leaves. Am. J. Sci., III, vu, 440-444. 
Botanical Notices. Revision of the North American Chenopodiacere, Sereno Wat-
son; J. F. Mellichamp on Sarracenia· variolaris. Am. J. Sci., III, vn, 599-600. 
Owens College Essays and Addresses. [Review of Essays and. Addresses by Pro-
fessors and Lecturers of Owens College, Manchester.] Nation, No. 474, pp. 76-77. 
Botanical Notices. Dr. Sha won Changes in the Character of Vegetation Produced 
by Sheep-grazing; McNab and Dyer on the Perigynium aud occasionitl Seta in Carex; 
Maximowicz, Diagnose8 PJa,ntarnm Japonim, etc.; Botanical Contributions by Asa 
Gray, in Proc. Am. Acad., Vol. IX; J. G. Cooper on Influence of Climate and Topogra-
phy on Trees aronnd San Francisco Bay; 0. H. Willis, Catalogue of Plants near New 
Jersey. Am. J. Sci., III, vrn, 69-72. 
Manual of Geology, by Jas. D. Dana. Nation, No. 469, pp. 415-4.16. 
Botanical Notices. A. De Candolle on Physiological Groups in the Vegetable King-
dom; W. C. Williamson, Primeval Vegetation in its relation to the Doctrines of 
Natural Selection and Evolution; J. W. Dawson, Annual Address of the President of 
the Natural History Society of Montreal, May, 1874; R. Shuttleworth and his collec-
tions. Am. J. Sci., III, VIII, 147-156. 
Notes on the Addresses of the Presidents of the English, French, and American As-
sociations for the Advancement of Science. Nation, No. 481, p. 183. 
Note on Prof. Tyndall's estimate of Aristotle. Nation, No. 482, p. 204. 
Note on Wurtz's Address on "The Theory of Atoms in the General Conception of 
the Universe/' Nation, No. 482, p. 204. 
Notes on Dr. Hooker's Address as President of a section of the British Association 
on Insectivorous Plants. Nation, No. 483, p. 219. 
Notice of the American Naturalist for Oct., 1874. Nation, No. 485, p. 250. 
Miscellaneous Notices. Baker's Revision of the Genera and Species of the Tulipere; 
A Sexual Growth from the Prothallus of Pteris cretica, by Farlow; Botany of S. Pa-
cific Exploring Expedition under Admiral Wilkes, etc, Am. Journ. Sci.; III, VIII, 
320-322. 
Botanical Notices. J. D. Hooker on the Carnivorous Habits of some Plants; Lin-
nean Society of Lonuou; Professorship of Botany at the Jardin des Plantes. Am. J. 
Sci., III, VIII, ::395-398. . 
Botanical Notices. Note on the use of the word Cyclosis. Am. J. Sci., III, VIII, 
469-470. 
Notice of the Address of the President of the Michiirnn Pomological Society. Na-
tion, No. 493, p. 3 2. ~ 
18'75. 
Botanical Notices. J. Scott, Notes on the Tree-Ferns of British Sikkim; Flora 
Brasiliensis, fasc. 53, 64; Journ. Linn. Soc., No. 77; Trans. and Pro~. Bot. Soc. 
Edinburgh, Vol. XI; Florida plants for sale; American Naturalist, Vol. vrn: Am. 
J. Sci., III, IX, 65-69. 
Notice of De Candolle's Memorial of Agassiz. Nation, No. 504, p. 135. 
812 BIOGRAPHICAL MEMOIRS. 
Notice of Sir John Lubbock's British Wild Flowers considered in relation to Insects. 
Nation, No. 503, pp. 229-230. 
Botanical Notices; Fliickiger and Hanbury, Pharmacographia; Fries, Hymenomy-
cetes Europrei; Saporta, Miocene Fossil Plants of Greece; Mace. Am. J. Sci., III, 
IX, 153-154. 
Bentham, on the recent Progress and present State of Systematic Botany. Am. J. 
Sci., III, IX, 346-:155. 
Botanical Notices. W. S. Sullivant, Icones Muscorum; Attar of Roses; Sir J. Lnb-
bock, British Wild Flowers considered in relation to Insects . Am. J . Sci., III, 1,x, 
323-326. 
Notice of Sach's Text-Book of Botany. Nation, No. 519, p. 400. 
Botanical Notic!)s. Bentham. Revision of the Suborder Mimoseoo.; J. D. Hooker, 
Flora of British India; Miers, on the Lecythidacere; Hooker and Baker, Synopsis 
Filicum; Grisebach, Plantre Lorentzian re; A. Gray, North American Hydropbylla-
cere; S.Watson, Revision of the Genus Ceanothus and Synopsis oftbe Western Species 
of Silene; W. G. Farlow, List of the Marine Algoo of the U. S. Am. J. Sci., III, IX, 
471-476. 
Botanical Notices. M. C. Cooke, Fungi, their Nature and Uses. Am. J. Sci., III, 
x, 62-63. 
Notice of M. C. Cooke's l!'nngi: their Natu1·e anrl Uses. Nation, No. 525, p. 62. 
A Beginner in Botany. [Review of Ruskins' Proserpina.] Nation, No. 528, PP· 
103-104. 
Botanical Notices. C. B. Clarke, Commelynacem et Cyrtandraceoo Bengalenses. 
Am. J. Sci., III, x, 154-155. 
German Darwinism. Nation, 1875, pp. 168-170. 
Notice of Emerson's Trees and Shrubs of Massachusetts. Nation, Oct. 8, 1875. 
Botanical Notices. J. L. Stewart and D. Brandis, Forest Flora of N. W. and Central 
India; Flora Brasiliensis, fasc. 66; De Cando1le on Different Effects of same tempera-
ture upon same plants under different latitudes; Dr. J. E. Gray's Publications. 
Am. J. Sci., III, x, 236-239. 
Botanical Notices. Rostafinski on Hematococcus lacnstris, etc.; E. Tuckerman, 
Catit,logue of Plants growing without cu1tirntion within thirty miles of Amherst Col-
lege; L. Radlkofer, Serjania Sapindacearum Genus monographice descriptnm. Am. 
J. Sci., III, x, 309-311. 
Botanical Notices. The formation of Starch in chlorophyll-grains; G. B. Emerson, 
Report on the Trees and Shrubs of Mass. ; W . T. Dyer, Ou the Classification and 
exnal Reproduction of Tballophytes; F. Buchenau, Monographie der Juncaceen 
vom Cap. Am. J. Sci., III, x, :392-395. 
Botanical Notices. J. ecaisne, Memo ire sur la l<,amille des Pomacees; J. G. Baker. 
El m ntary Lesson in Botanical Geography. Am. J. Sci., III, x, 481-484. 
Review of Emerson's Trees and Shrubs of Ma sachnsetts. American Agriculturist, 
D c., p. 451. 
1 7 . 
R of Darwin's In ectivorous and Climbin,,. Plants. Nation, No. 549, pp. 
ASA GRAY. 813 
Botanical Notices. Botanical Contributions in Vol. XI of the Proc. Amer. Acad., 
New species and genera from California, by A. Gray, and on the Flora of Guadalupe 
Island by S. Watson. Am. J. Sci., III, XI, 325. 
Botanical Notices. Bulletin of the Bussey Institution, part 5, containing Farlow's 
Disease of Orange and Olive Trees of California, American Grape-vine Mildew, Fungi 
near Boston, The Black Knot, and Report of the Director of the Arnold Arboretum. 
Am. J. Sci., III, XI, 414-415. 
Botanical Notices. C. S. Sargent, Tree-planting, Prizes for Arboriculture; A. 
Blytt, Essay on Immigration of Norwegian Flora during Rainy and Dry Periods; 
Bentham and Hooker, Genera Plantarum, Vol. II; Botany of California, Vol. I, Poly-
petalre, by Brewer aud Watson; Gamopetahe, by A. Grny. Am. J. Sci., III, XII, 73-79. 
Notice of A. Koehler's Practical Botany, Structural and Systematic. Nation, No. 
579, p. 80. 
Bo.tanical Notices. George Engelmann,. The Oaks of the United States; M. Gus-
tav.e-Adolnhe Thuret, Equisse Biograpbique, by M. E. Bomet; F. de Mueller, Frag-
rnenta Phytograpbiai Australire, Vol. XI; Flora Brasiliensis, fasc. 62 and 69; J. W. 
Beal, The Forest-products of Michigan at the Centennial Exposition; G. C. Arthur, 
Contributions to the Flora of Iowa. Am. J. Sci., III, XII, 153-156. 
Botanical Notices. C. De Candolle, Structure and Movement of Leaves of Dionrea 
muscipula; P. B. Wilson, Diatoms in Wheat-straw; Hance, An Intoxicating Grass; 
Crepin, Primitire Monogrophire Rosarum ; A. De Candolle, on the Influence of the age 
of a Tree 011 the time of Leafing; A. Kmhler, Practical Botany, Structural and Sys-
tematic; T. S. Brandegee, Plora of Southwestern Colorado. Am. J. Sci., III, xn, 
2:J2-235. 
Botanical Notices. J. D. Hooker, Flora of British India, part 4; A. B. Clarke, 
Compostre Indicre; Proc. Am. Assoc., 24th meeting, 1875, Botanical. articles by 
Meehan on Insect fertilization of Flowers; Beal on Carnivorous Plants, Inequilateral 
Leaves and the Venation of a few odd Leaves; T. B. Comstock on Utricularia vul-
garis; J. Hyatt on Periodicity in Vegetation. Arn. J. Sci., III, XII, 397-398. 
Botanical Notices. Baillon, Dictionnaire cle Botanique, fasc. 1; T. Ca.rue1, Nuovo 
Giornale Botanico Italiano, Vol. VIII; E. Boissier, Flora Orientalis; J. Miers, On the 
Barringtoniacere; G. Vasey, Catalogue of the Forest Trees of the United Sta,tes. Am. 
J. Sci., III, XII, 468-469. 
1877. 
Botanical Notices. T. Comber, Geographical Statistics of the European Flora; 
J. Sprague and G. L. Goodale, The Wild Flowers of America. Am. J. Sci., III, xm, 
83-85. 
Botanical Notices. Baillon, Dictionnaire de Botanique, fasc. 2 and 3; O. Heer, 
1!-,lora Fossil is Arctica; Proc. and Trans. Nova Scotia, Inst. Nat. Sci. Vol. rv, part 2; 
containing notes by Lawson on Calluna vulgaris, notes on Rhododendron maximum, 
and a Catalogue of the Plants of the Province by Sommers. Am. J. Sci., III, XIII, 
320-321. 
Botanical Notices. C. De Candolle, Observations sur l'enroulement des Vrilles; 
W. G. Farlow, Onion-Smut; G. Bentham, Classification and Termi[!ology in Mono-
cotyledons; C. Darwin, Various Contri\·ances by which Orchids are fertilized by 
Insects. Am. J. Ssi., III, xm, a91- :J95. 
Botanical Notices. 0. Beccari, Organogeny of the Female Plower of Gnetum 
Gnemon L. ; C. Martins, PalIBontological Origin of trees and shrubs of South of 
France which are sensitive to Frost in cold winters. Am. J. Sci., III, XIII, 469-471. 
Botanical Notices. W. G. Farlow, C. L. Anderson, D. C. Eaton, Algre Exsiccatre 
Americre Borealis, fasc. 1; Am. J. Sci., III, XI , 72. · 
Botanical Notices. A. Cogniaux on Botanical Nomenclature; G. C. W. Bohn-
m1ieg, Repertorium Anuuum Literaturre Botanicre periodicre , Am. J . Sci. III XIV 
15t>-161. ' ' ' 
814 BIOGRAPHICAL MEMOIRS. 
Botanical Notices. W. G. Farlow, Notes c,n Common plant diseases caused by 
Fungi; Flora Brasiliensis, fasc. 70; J. Macoun, Botauy of British Columbia and 
Northern Rocky Mountains; S. Knrz, Sketch of the Vegetation of the Nicobar Islands, 
etc.; A Lavallee, Arboretum Segrezianum ; J. G. Baker, Systema Iridacearum. 
Am. J. Sci., III. XIV, 426-429. 
Botanical Notices. I. Sprague and G. L. Goodale, The Wild Flowers of America, 
part II; Cleistogamy in Impatiens; 0. R. WHlis, Catalogue of Plants of New Jersey; 
Sir J. D. Hooker's voyage to America. Am. J. Sci., III, XIV, 497-499 
1878. 
Cook's Lectures on Biology. New Englander, xxxvn, 100-113. 
Botanical Notices. C. Darwin, The Different Forms of Flower~ on Plants of the 
same Species; D. C. Eaton, Ferns of North America; G. E. Davenport, Notes on 
Botrychium simplex. Am. J. Sci., III, xv, 67-73. 
Notice of C. S. Sargent's paper on tree-planting in Twenty-fifth Report of the Mass. 
Board of Agriculture and Hon. B. G. Northrop's Economic Tree-Planting Nation, No. 
665, p. 215. 
Phytogamy. Review of_ Darwin's Different Forms of Flowers on Plants of the 
same Species, Various Contrivances by which Orchids are fertilized, Effects of Cross 
and Self-Fertilization in the Vegetable Kingdom. Nation, No. 667, pp. 246-248. 
Botanical Notices. F. Parkman, The Hybridization of Lilies; Thnret's Garden; 
Euglemann's Papers in Trans. Aca<l. Sci., St. Louis, vol. III; Wibbe on new range 
for two Orchids. Am. J. Sci., III, xv, 151-153. 
Botanical Notices. Lesq~rnreux, Contributions to the Fossil Flora of the Western 
Territories. Am. J. Sci., III, xv, 219. 
Botanical NoticeR. Sttpplementary Note to the Review of Darwin's l!'orms of 
Flowers; J. Smith, Historia Filicnm; D. C. Eaton, Ferns of North America, part 2 
W. G. Farlow, List of Fungi found near Boston; Journ. Linn. Soc.; Crepin, Guide; 
du Botaniste in Belgique; I. J. Isaman, Insect-fertilization in Trichostema. Am. J. 
Sci., III, xv, 221-225. 
Botanical Notices. D. C. Eaton, Ferns of North America, parts 4 and 5; Baillon, 
Dictionnaire de Botanique, fasc. 8; A. E. Caracas, Vargas consideratio como Botanico, 
etc. Am. J. Sci., III, xv, 483-484. 
This Life and the Future. [Review of Dean Church's Human Life and its Condi-
tions.] Independent, June 20th, p. 10. 
Botanfoal Notices. Oliver, Flora of Tropical Africa, vol. III; D. C. Eaton, Ferns 
of North America, part 3; L. LQsquereux, Report on Fo sil Plants of Gravels of Sierra 
Nevada; E. M. Holmes, Catalogue of Museu rn of Pharmaccu ti cal Soc., Great Hri tain; 
'fhuret's Garden at Antibes. Am. J. Sci., III, XVI, 318-320. 
Botanical Notices. A.. Gray, Synoptical flora of N. A.; Sereno Watson, Biblio-
graphical Index to North American Botany; M. T. Masters, On the Morphology of 
Primulac<'ru ; G. Hen low, On the Origin of Floral ..iEstivations ; M. M. Hartog, 
Floral, tructures and Affinities of apotacere ; Curtis, North American Plants; Cata-
lo •u of Plants within thirty miles of Yale College. Arn. J. ei., III, xv, 400-402, 
404. 
ASA GRAY. 815 
Botanical Notices. A. <'t C. DeCandolle, Monographire Phanerogamarum Prodromi 
nunc continuatio, nnnc revisio; J. D. Hookel', Flora of British India, part 5 ; A. W. 
Eichler, Flower-diagrams; G. Bohnensieg et W. Burck, Repertorium Annuum Litera- · 
tune Periodicre, tome Iv; J. G. Baker, Synopsis of Genus Aquilegia. Am. J. Sci., III, 
XVI, 325-327. 
Botn.nical Notices. Todaro, Relazione sulla Cultura dei Cotoni in Italia, sequita 
<la una Monographia del Genere Gossypium; T. Meehan, Native Flowers and Ferns 
of U. S. Am. J. Sci., III, xvi, 403-404. 
Botanical Notices. A. S. Wilson, Sugar in Nectar of Flowers; D. C. Eaton, Ferns 
of N. A., ·parts 8 and 9; N~te on a Monstrous Sarracenia purpurea. Am. J. Sci., III, 
XVI, 485, 487, 488, 
Epping Forest and how best to deal with it, by A. R. Wallace in Fortnightly Re-
view. Nation, No. 704, p. 400. 
l.879. 
Botanical Notices. Flora Brasiliensis, fasc~ 75-78; Heer, Flora l'ossilis Arctica, 
tome v; A. R. Wallace, Epping Fol'est. Am. J. Sci., III, XVII, 69-71. 
Hooker and Ball's Tour in Marocco. [Review of Hooker and Ball's Journal of a 
Tour in Maropco and the Great Atlas.] Nation, No. 718, pp. 2:32-233. 
Botanical Notices. W. '.L'. 'l'histleton-Dyer, On Plaut-Distribution as a field for 
Geographical research; C. F. Nyman, Conspectus Florro Europrem. Am. J. Sci., III, 
XVIII, 176-177, 
Notices of A. Wood's and J. D. Steele's Fourteen Weeks in Botany, and Arabella B. 
Buckley's Fairy-Land of Science. Nation, No. 72:3, p. 324. 
Botanical Notices. Strasburger. Ueber Polyembryonie: Bentham, Notes on 
Euphorbiacem; J. D. Hooker, Journal of a Tour in Marocco and the Great Atlas; 
Eaton's Ferns of North America, parts 12 and 13; Farlow, Anderson and Eaton, Algm 
Amer. Bor. Bxsiccatre, fasc, 3; Am. J. Sci., III, xvu, ~34-339. 
Botanical Notices. Guides for Science-Teaching, Goodale and Hyatt ; L. Errera on 
the Function of the Sterile Filament in Pentstemon; Revue Mycologiqne, No. 1; 
Meehan's Native Flowers and Ferns of the United States; F. B. Hine, Observations 
upon Saprolegniem; V. Rattan, Popular California Flora. Am. ,J. Sci., III., XVII, 
410-413. 
Booo.nical Notices. L. Errera on Number of digestive glands in Dionooa; T. F. 
Allen, Characem Americanre; 0. Beccari, Malesia; G. Heuslow, Ou the Self-fertiliza-
tion of Plants [Bot. Gazette, IV, 182-187]. Am. J. Sci., III, xvu, 488-494. 
Concerning a Few Common Plants. [Review of Prof. Goodale's Primer with the 
above tit.le.] American Agriculturist, July, p. 256. 
Botanical Notices. J. T. Rothrock, Botany in vol. VI of Report of U. S. Geogr. 
Survey west of 100th meridian; Flora of British India, part VI; Reichenbach, Refn-
gium Botanicum, vol. II, fasc. 1; Trans. and Proc. of Botanical Soc. of Edinburg, 
XIII; Botanical Papers in Jonrn. Linn. Soc. Bot., xvn; F. Darwin, on Nutrition of 
Droi,era; Balfour on the GenuR Pandanns; E. Lockwood on the Mahwa Tree, et.c.; 
G. Henslow, Floral dissections illustrating typical Genera of British Natural Orders. 
Am. J. Sci., III, XVIII, 154-158. 
Botanical Notices. J. Ball, on the Origin of the Flora of the European Alps; von 
Mueller, Native Plants of Victoria, pa.rt r. Am. J. Sci., III, xvrn, 236-238. 
Notice of Sr John Lubbock Sciemific Lectures. Nation, No. 746, p. 262. 
Instinct and Reason, by F. C. Clark. Am. Nat., xm, 317-318. 
Plant Archruology (Notice of Saporta's "Le MoD;de des Plants avant l' Apparition 
de l'Homrue" ). Nation, 1879, 195-196, 212-213. 
Botanical Notices. L. Celakovsky, the Gymnos11ermy of Coniferm, by Geo. Engel-
mann a~d A. Gray [Bot._ Gazette, _r~, 222-224]; Contributions to American Botany, 
1x, by S. \Vatso11; Musc1 Fendlerm1 Venezu eleuscs; Baillon, Dictionnaire de Botan-
iq ue, vol. n, part l ; Trans. Liuu. Soc. Loud., vol. 1; N ou veile Archives <lll Museum 
J 
816 BIOGRAPHICAL MEMOIRS. 
II, vol. I; F, Delpino, Revista Botanica dell' Anno, 1878. Am. J. Sci., III., xvm, 
311-317. 
Botanical Notices. Kunkel on Electrical Currents in Plants; C. J. Maximowicz, 
Adnotationes de Spir::eaceis; Boissier, J<,lora Orientalis, vol. IV. Am. J. Sci., III, 
XVIII, 414-116. . 
Botanical Notices. Von Mueller, Eucalyptographia; A. et C. DeCaudolle, Mono-
graphi::e Phanerogamarum Prodromi, etc.; C. DeCandolle, Anatowie Comparee 
des Fenilles cbez qne1ques Familles de Di cotyledones; Bentham and Hooket·'s Genera 
Plantarum, Vol. III, part 1. Am. J. Sci., III, XVIII, 485-488. 
Instinct and Reason, by F. C. Clark. Am. Nat., XIII, 317-318. 
1880. 
Brazil, The Amazons an<l Lhe Coast. By H. H. Smith. Nation, No. 766, pp.181-182. 
Aroidero Maximilianre. Harv. Coll. Library Bulletin, II, 47. 
Notice of T. W. O'Neill's Refutation of Darwinism, and the Converse Theory of 
Development. Nation, No. 766, p. 182. 
Review of G. F. Wright's Logic of the Christian Evidences. Nation, No. 771, P· 
. 273. 
Botanical Notices. Coulter's Botanical Gazette. Am. J. Sci., III, xix, 157-158. 
Botanical Notices. C. De Candolle and R. Pictet, Seeds endure extrewe Cold; Heer, 
The Genus Gingko; W. H. Gilbrest, Floral Development of Helianthus annuns and 
Morphology of Vegetable Tissues; J. Peyritsch, Aroidere Maximilianro; R. Schom-
burgk, Naturalized Weeds and other Plants of South America; A. T. Drummond, 
Canadian Timber-trees; E. L. Sturtevant, Indian Corn. Am. J. Sci., III, XIX, 328-
331. 
Botanical Notices. Bentham and Hooker, Genera Plantarum, Vol. III; R. C. A. 
Prior, Popular Names of British Plants. Am. J. 8ci., JU, XIX, 41~-421. 
Botanical Notices. G. Englemann, Revision of the Genus Pinns; O. Kuntze, 
Met,hodik der Speciesbeschreibung, nnd Rubus. Am. J. Sci., III, XIX, 491-49:3. 
Notice of D. C. Eaton's Ferns of North America. Literary World, xr, 296. 
Botanical Notices. De Candolle's Phytography; D. C. Eaton, Ferns of North 
America, completion; F. de Mueller, Index perfectus ad Caroli Linnmi Species Plau-
tarum, etc.; A. Rau and A. B. Hervey, Catalogne of North American Musci; Botani-
cal Explorations of the little kuown West India Islands. Am. J. Sci., III, xx, 150-
159. 
Botanical Notice. De Candolle's Phytography. Am. J. Sci., III, xx, 241-250. 
Botanical Notices. Thomas Meehan, the Native Flowers aud Ferns of t he Unit.e,1 
tatos; C. E. Bossey, Botany for High Schools and Colleges; 0. Enenth, Manual of 
wedi h Pomology; Bidrag till Europas Pomona vid des Nordgru.us. Am. J. Sci., 
III, xx, 336-33 . 
Bot: 11i1·al 
B ii.Jo uzi ·g, 
l l. 
By Charles Darwin, assisted by Francis Dar-
in Plants. 
IJI; A. 
Am. J. 
from th Tenth to 1he 
Am. J. ci. 1 III, xxu, 
J. V •it h . 011 , A. )la1111a.l of th1· 'onif rn·; U. C. \V. 
ri111u \.uuuuw, ·le.; A. W. Eicl.11 r, Ja.hrlmch d s l'ouiglichcu 
ASA GRAY. 817 
Botanischen Gartens zu Berlin; Engler's Botanische Jabrbiicher; Hooker's Icones 
Plantarum, Vol. IV, part 1. Am. J. Sci., III, XXIII, 69-71. 
The Creed of Science. The Independent, Feb. 2, pp. 9-11. (Notice of Graham's 
"Creed of Science" and Cellariens's "New Analogy.") 
Lyell's Life and Letters. The Literary World, xm, 53-54. 
Botanical Notices. Zool. Soc. of France, Natural History Nomenclature; Max-
imowicz, de Coriaria, Ilice et Monochasma, etc.; Torsion of Leaf in Compass-plant. 
Am. J. Sci., III, xxm, 157-160. 
Botanical Notices. Bentham, Notes on Graminem; Flora Brasiliensis, fasc. 83, 84; 
C. J. Maximowicz, Diagnoses Plantarum novarum A.siaticarum, IV; F. Darwin, Re-
lation of leaves to direction of light [Bot. Gaz., vn, 45-47]; W.W. Bailey, Botani-
cal Collector's Handbook; Greenland Flora, edited by J. Lange. A.m. J. Sci., Ill, 
xxm, 244-247. 
Botanical Notices. W. Turner, The Names of Herbes. Am. J. Sci., III, xxnr, 326. 
Botanical Notices. H. Baillon, Monographie des Composees; L. F. Ward, Guide to 
the Flora of Washington and vicinity; Vilmorin-A.udrieux, Les Meilleurs Bles, etc.; 
H. Devries, The Office of Resinous Matters in Plants; V. Rattan, Popular California 
Flora, 3d ed. A.m. J. Sci., III, XXIII, 492-495. 
Botanical Notices. T. F. A.Hen, Characern A.mericanrn Exsiccatm distributrn; A.. 
Engler, Versuch ·einer Entwicklungsgeschichte der Pfl.anzenwelt insbesondere der 
l!'lorengebiete seit der Tertiarperiode; G. Englemann, The Genus Isoetes in North 
America; A. Clavand, Flore de la Gironde. Am. ,J. Sci., III, xx1v, 72-73. 
Botanical Notices. S. 0. Lindberg, European and North American Peat-mosses. 
Arn. J. Sci., III, xxrv, 156-157. 
Botanical Notfoes. G. Briosi, Sopra un Organo finora non avertito di alcuni Em-
brioni Vegetali; Van Tieghem and G. Bonnier, Latent Vitality of Seeds; S. Watson, 
Contributions to American Botany, X; A.. Gray, Contributions to North American 
Botany, Proc. A.m. Acad., xvn; Journ. Linn. Soc., Nos. 120, 121. Am. J. Sci., III, 
xxrv, 2!:!6-29~. 
Botanical Notices. Trees and Tree-Culture, papers by H. W. S. Cleveland and R. 
Ridgway on Trees, etc.; A.m. Journal of Forestry; E. Warming, J<'amilien Podoste-
macem. Am. J. Sci., III, xxrv, 400, 401. 
A. Dictionary of the Popular Names of Plants which furnish the Wants of Man. By 
John Smith. Literary World, XIII, 380. 
Botanical Notices. J. Smith, Dictionary of Popular Names of Plants. Am. J. Sci., 
III, XXIV, 476-477. 
1883. 
Bot,anical Notices. Brendel, Flora Peoriana. Am. J. Sci., III, xxv, 81, 82. 
Botanical Notices. C. F. Nyman, Conspectus Florffi Europrn; Flora Brasiliensis, 
fasc. 86, t-17, 88; J. D. Hooker and C. B. Clarke, Flora of British India, part 9. Am. 
J. Sci.; III, xxv, 162, 163. 
Botanical Notices. Marquis de Saporta, Apropos des A.lgues Fossiles; Vilmorin, 
A.ndrieux & Cie, Les Plantes Potageres; Grant Allen, the Colors of Flowers. Am. J. 
Sci., III, xxv, 235-237. 
Review of De Candolle's Origin of Cultivated Plants; with annotations upon cer-
tain American species. By Asa Gray and J. Hammond Trumbull. Am. J. Sci., III, 
XXV, 241-255 j 370-379 i XXVI, 128-138. 
Botanical Notices. A Lavallee, Arboretum Segrezianum, fasc. 5, 6. Am. J. Sci., 
!JI, xxv, 312. 
Botanical Notices. A. Engler, Essay on Development of the Vegetable Kingdom· 
A.G. Nathorst, Bidrag till JapansFossila Flora. Am. J. Sci., III, xxv, 394-397. ' 
Botanical Notices. Schroter, Morphology of the Andrrecium of Malvacere; Chap-
man, Flora of the Southern United States; Bentham and Hooker, Genera Plantarum, 
Vol. ~II, part 2; A. et C. De Caudolle, Monographire Phanerogamarum, Vol. IV. Am, 
J. Se1., III, X, ' V, 480-481. 
H. Mis. 142--52 
818 BIOGRA.PHICAL MEMOIRS. 
Macloskie's Elementary Botany. Science, u, 13-14. 
Review of Bentham and Hooker's Genera Plantarum. Nation, No. 942, pp. 62, 63. 
A revision of th~ genus Fraxinus, by Th. Wenzig. Bot. Gazette, vnr, 264-265. 
Botanical Notices. E. Hackel, Monograpbia Festucarum Enropooarum; E. Cosson 
et G. de Saint Pierre, Atlas de la Flora des Environs de Paris; E. Cosson, Compen-
dium Floroo Atlanticai, and Illustrationes Florre Atlanticro, fasc. 1; F. von Miiller, 
Systematic Census of Australian Plants. Am. J. Sci., III, xxvr, 77-79. 
Bentham & Hooker, Genera Plantarum. Nation, July 19, 1883. [Am. J. Sci., III, 
xxvr, 245-247.] 
Botanical Notices. Itinera Principum S. Coburgi; Notice Biographique sur M. 
Joseph Decaisne, par Edouard Bornet. Am. J. Sci., III, xxvr, 247, 248. 
Botanical Notices. G. Vasey, The Grasses of the United States; S. Watson, Con-
tributions to American Botany, XI; H. Muller, The FP,rtilization of Flowers, Transl. 
by D. W. Thompson. Am. J. Sci., III, xxvr, 322-325. 
Some "Points in Botanical Nomenclature; a Review of" Nouvelles Remarques sur 
la Nomenclature Botanique, par M. Alph. de Candolle." Am. J. Sci., xxvr, 417-437. 
Botanical Notices. 0. Kunze, Phytogeogeuesfa; .T. Jackson, Catalogue of Ph::e-
nogamous and Vascular Cryptogamous Plants of Worcester Co., Mas~. Am. J. Sci., 
III, XXVI, 4r36-488. 
1884. 
The Borderland of Science and Faith. [Review of Goodwin's Walks in the regions 
of science and faith and Drummond's Natural Law in the spiritual world. Science, 
III, 131-133. 
Key to North American Birds, Elliott Cones. Literary World, xv, 216. 
Flowers and their Pedigrees. By Grant Allen. Nation, No. 979, p. 304. 
Notice of Brook's "The Law of Heredity." Andover Review, I, 208-214. 
Review of Dean Church's Francis Bacon. Nation, No. 982, p. 368-370. 
Notice of Sophie Herrick's Wonders of Plaut-Life under the Microscope. Nation, 
No. 982, p. 370. 
W. A. Kellerman, Elements of Botany and Plant Analysis. Nation, No. 991, p. 5f>8. 
Notice of N. D'Anvers' Science Ladders and John Babcock's Vignettes from Invis-
ible Life. Literary World, xv, lti7. 
Botanical Notices. C. J. l!.,. Bun bury, Botanical Fragments; Bush & Son, Cata-
logue of American Grape-Vines; W. K. Brooks, The Law of Heredity. Arn. J. Sci., 
III, XX.VII, 155-157. 
Botanical Notices. 0. Beccari, Malesia, part 4; T. Caruel, Thoughts upon Botan-
ical Taxonomy. Am. J. Sci., III, xxvn, 241-242. 
Botanical Notices. Carpente1Js Tendency in Variation. Am. J. Sci., III, xx:vu, 
326-32. 
Botanical Notices. Bull. California Acad. Sci., No. 1, Botanical Papers by A. Gray 
on V atchia Cedrocen i ; Behr and Kellogg on Anen~one Grayi; Kellogg on Astra-
gal u insularis and Phn.celia ixodes., etc., etc.; N. hepard, Darwinism istated by 
Darwin himself; I. pragne and . L. Goodale, Wild Plowers of America; D. F. Day, 
of Plants near Buffalo. 'atalogue Am. J. ci., III, ,'XVII, 413-415. 
B tanical otices. A. L:~vallP-~, lematid s Megalanthes, Les Cl6matite a Grand 
Fl 11rs · Porto Rico plants; . B. Wittrock, Erytllrm,.P Exsiccatm. Am. J. Sci., III, 
xxvu, 494 9 . 
otic of ._ir ,John Lubh ck's Ch. pter in Popuh r Natural History and J. 'traub's 
on olati n of ·i nee. Lit •rary World, xv, 217-21 . 
Biog n, A, p 11laticm on the rigin and atnr of Lit . By Prof. Elliott on s . . 
'p. 2. 
oti . Incli 
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Botanical Notices. L. Lesquereux and T. P. James, Manual of the Mosses of Nort,h 
America; H. H. Behr, Synopsis of the Genera of Vascular Plants near San Fr:lncisco; 
Boissier's Flora Orientalis, Vol. v, part 2; J. Ball, Contributions to the Flora of North 
Patagonia. Am. J. Sci., III, xxvru, 155-158. 
Botanical Notices. [Gray's Synoptical Flora of North America, part 2]; H. Bald-
win, The Orchids of New England; J. D. Hooker, Students' Flora of the British 
Islands. Am. J. Sci., III: XXVIII: 237-238. 
Notice of John Fiske's Destiny of Man viewed in the light of his Origin. Nation, 
No. 1011, p. 426. 
Botanical Notices. Flora Brasiliensis, fasc. 93; F. Parlatore, Flora Jtaliana, Vol. 
VI, part 1; G. Vasey, Agricultural Grasses of the U. S. ; L. M. Underwood, Cata· 
logne of North American Hepaticoo. Am. J. Sci., III, xxvrrr, 402-404. 
Botanical Notices. W. Upham, Catalogue of the Flora of Minnesota; G. C. W. 
Bohnensieg, Repertorium Annunm, etc.; J. U. Lloyd and C. G. Lloyd, Drugs and Med-
icines of North America. Am. J. Sci., III, xxvur, 472-474. 
1885. 
Botanical Notices. C. S. Sargent, Report on the Forests of North America; Ma-
coun's Catalogue of Canadian Plants, part 2, Gamopetaloo ; A. De Candolle, Histoire 
des Sciences et des Savants depuis deux Siecles, etc.; A. W. Eichler. Jahrbuch der 
Koniglichen botanischen Gartens zu Berlin, III; A, de Candolle, Origin of Cultivated 
Plants. Am. J. Sci., III, xxrx, 264-267. 
Botanical Notices. C. S. Sargent, Woods of the United States: F. von Muller, 
Eucalyptographia,; Marquis de Saporta, Organismes Problematiques des Anciennes 
Mers; E. Koehne, Ly'thraceoo of the U. S.; 0. Kuntze, Monographie der Gattung 
Clematis; A. Gravfa, Recherches Anatomiques sur les Organes Vegetatifs de l'Urtica 
dioica; J. Fowler, List of Plants of New Brunswick; H. N. Patterson, Check-list of 
N. American Gamopetaloo; C. E. Cummings, Check-list of N. American Mosses and 
Hepaticoo; J. H. Oyster, Catalogue of Phamogams aud Vascular Cryptogams of N. 
America. Am. J. Sci., III, xxx, 82-85. 
Notices of Bower and Vines' Cour~e of Instruction in Botany, Chapters .on Plant 
Life, Baileys Talk's Afield, and Palmer's Charts of Mushroom1:1 of America. Nation, 
No. 1050, pp. 138-139. 
Botanical Notices. A. Paillenx et D. Bois, Le Potager d'un Curieux; S. Watson, 
Contributions to American Botany, xrr, m Proc. Am. Acad., xx; L. H. Bailey, jr., 
Talks Afield about Plants. Am. J. Sci., III, xxx, 164-167. 
Botanical Notices. Levier, Plantes a Fourmis; Lloyd's Drugs and Medicines of 
North America; Trans. aucl Proc. New Zealand Inst., xvrr; N. L. Britton, Revision 
of N. A. Species of the genus Scleria; P. Zipperer, Beitra,g zur Kenntniss der Sarra-
ceniaceen. Am. J. Sci., III, xxx, 245-247. 
Insular Floras. [A Review of Vol. 1, Botany, of the Challenger Reports.] Science, 
VI, 297-298. 
Botanical Notfoes. J. W. Behrens, The Microscope in Botany, translated by A. 
B. Hervey and R.H. Ward; Bull. California Acad. Sci., No. 3, Botanical Papers, by 
Harkness, Mrs. Curran, E. L. Greene, etc.; H. Tri men, Catalogue of Flowering 
Plants and Ferns. Am. J. Sci., III, xxx, 319-322. 
Botanical Notices. Botany of the Challenger Expedition, Vol. r. Am. J. Sci., III, 
xxx, 40 !-403. 
Botanical Notices. Beccari, Malesia; Cosson, Illustrationes Floroo Atlanticoo; G. 
L. Goodale, Physiological Botany; K. G. Limpricht, Rabenborst's Kryptogamen-
Flora von Deutschland. Am. J . Sci., III, x xx, 487-489. 
1 886. 
Botanical Notices. J.M. Coulter, Manual of the Botany of the Rocky Monntain 
Region; Sir Joseph Hooker and the Royal Gardens at Kew. Am. J. Sci., III, xxxr, 
76--78. 
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Botanical Notices. Flora Brasiliensis, fasc. 95; T. F. Wood, Sketch of the Botani-
cal Work of the Rev. Moses A. Curtis. Am. J. Sci., III, xxxr, 158-159. 
A. De Candolle on the Production by selection of a race of Deaf-Mutes in the United 
States. Nation, No. 1081, pp. 239-240. 
Botanical Notices. J. Ball, Contributions to the Flora of the Peruv~an Andes; J, 
C. Lecoyer, Monographie du Genre Tha1ictrum; Nathorst, Nomenclature for Fossil 
Leaves, etc.: Wittrock, Erythrere Exsiccatre, fasc. 2; F. Buchenau, Synopsis of 
European J uncacere; F. Pax, on gen us Acer; R. Spruce, Hepaticre Amazonicre et 
Andinere. Am. J, Sci., III, xxxr, 231-2:38. 
Sylvan Winter. By Francis George Heath. Nation, No. 1085, p. 326. 
Botanical Notices. J. B. Lloyd, Drugs and Medicines of North America, Vol. I; H. 
de Vries, Leerbrok der Planten-physiologie; Baillon's Dictionnaire de Botanique, 
fasc. 19; Baillon's Hhitorie des Plantes, Vol. VIII; J. Lamie, Plants Nat,uralized in 
the Southwest of France. Am. J. Sci., III, xxxr, 313-316. 
Botanical Notices. Arthur, Barnes, and Coulter, Handbook of Plant Dissection; 
Maximowicz, Diagnosis Plantarum Novarum Asiaticarnru, fasc. 6; G. Lagerheim, 
American Desmidiere. Am. J. Sci., III, xxxr, 477-479. 
Botanical Notices. Saint Lager, Histoire des Her biers; J ourn. Linn. Soc., Vol. 
xxn, containing papers by Ball, Bolus, Henslow, F. Darwin, Ridley, Clark, Masters; 
XXIII, papers by Forbes and Hemsley; Strasl1m:ger on Heterogeneous Grafting. Am. 
J. Sci., III, xxxn, 79-81. 
Botanical Notices. H. Bolus, Sketch of the Flora of South Africa; W. B. Hemsley, 
Catalogue of North's Paintings of Plants; Guide to the Museums of Economic Botany, 
Kew; T. Caruel, Filippo Parlatore, Flora Ita]iana, Vol. VI, part 3; Plora Brasilie.:isis, 
fasc. U6; Hooker's !cones Plantarum, Vols. XVI and xvn. Arn. J. Sci., III, xxxn, 
164-166. 
Botanical Notices. Lloyd's Drugs and Medicines of North America; Cypripedium 
arietinum in China; Index to the Botanical Gazette; W. K. Dudley, the Cayuga· 
Flora, part 1; Catalogue of Plants in Herbarium of College of Science, Tokio. Am. 
J. Sci., III, xxxn, 244-245. 
Florida Fruits, and How to Raise Them. By Helen Harcourt. Nation, No. 1110, 
p. 297. 
Botanical Notices. Hooker's Flora of British India, part 13; Vilmorin, Notice 
Biographique sur Alphonse Lavalee. Am. J. Sci., III, XXXII, 325-326. 
Botanical Notices. Sir John Lubbock, Flowers, Fruits, and Leaves; S. H. Vines, 
Lectures on the Physiology of Plants; L. H. Bailey, Synopsis of North American 
Carices. Am. J. Sci., III, XXXII, 411-412. 
Botanical :tfotices. Lamarck's Herbarium; Kamel's Drawings of Manilla Plants; 
Saint Lager on Botanical Nomei:iclature; Sir John Lubbock, Phytobiological Ol>serva-
tiorn1; Booker's !cones Plantaruru, Vol. XVI, part 2. Am. J. Sci., III, xxxn, 485. 
1 87. 
Botanical Notices. Bulletin of Horticulture at St. 
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Delpino, Prodromo d' una Monografia delle Piante Formicarie; Silphium albifiorum 
in Bot. Magazine; A. De Candolle on Origin of Cultivated Species of Vicia, Triticum, 
etc. Am. J. Sci., III, xxxnI, 244-245. 
Botanical Notices. Warming, Entomophilus Flowers in Arctic Regions; Flora 
Brasiliensis, fasc. 98, 99; Hooker's !cones Plantarum, Vol. VI, -part l; Bentham's 
Handbook of the British Flora, fifth ed.; V. Rattan, Key to West Coast Bot::i.ny; 
Wood and McCarthy, Wilmington Flora; Cal. State Board of Forestry, First Report; 
D1·. Arthur on Pear Blight, etc.; Sympetaleia and Loasella; Index to Plant Names. 
Am. J. Sci., III, XXXIII, 318-321. 
Botanical Notices. Penhallow on Tendril Movements in Cucurbita; A Redwood 
Reserve; J. Ball, Notes of a Naturalist in South America; E. L. Greene, Pittonia, a 
Series of Botanical Papers, Vol. I, part 1; A. Gattinger, The Tennessee .1:<"lora; Bull. 
de la Soc. Bot. de France, Vol. XXXIII; Gray, Botanical Contributions, corrections; 
K. Goebel, Outlines of Classification and Special Morphology of Plants, translated by 
E. F. Garnsey, revised by I. B. Balfour. Am. J. Sci., III, XXXIII, 425-428. 
Notice of Sachs' Lectures on the Physiology of Plants. Nation, No. 1161, p. 259. 
Notice of Garnsey's Translation of De Bary's Com para ti ve Morphology and Biology 
of the Fungi, Mycetozoa, and Bacteria. Nation, No. 1160, p. 239. 
Darwin's Life and Letters. [Review of Francis Darwin's Life and Letters of 
Charles Darwin. J Nation, No. 1168, pp. 399-402; No. 1169, pp. 420-421. 
Botanical Notices. J.E. Planchon, Monographim Phanerogamarum Prodromi, Vol. 
V, part 2; Report on Botanical Work in Minnesota for 1886; Bower and Viues, Prac-
tical Instruction in Botany; W. J. Beal, Grasses ofN. A.; Radlkofer, Serjania Sapin-
dacearum Genus mo11ograpllice descriptum; Braithwaite's British MoRs Flora; E. L. 
Greene, Pittonia; A. B. Langlois, Catalogue des Plantes de la Basse Louisiana; D. 
H. Campbell, Development of the Ostrich Fern. Am. J. Sci., III, xxx1v, 490-494. 
JIJ.-BIOGRAPHICAL SKETCHES, OBITUARIES, NECR0L0GICAL NOTICES, ETC. 
1842. 
Botanical Necrology, etc. Notices of the deaths of Lambert, Guillemin, Vogel, 
Amos Eaton, etc. Am. J. Sci., XLIII, 214-216. 
1843. 
Notice of the Life and Labors of De Candolle, extracted [and translated] from the 
address delivered before the Royal Botanical Society of Ratisbon 3:t its meeting on 
the 28th of November, 1841, by the President, Professor von Martins. Am. J. Sci., 
XLIV, 217-239. 
185-2. 
Botanical Necrology for 1849-'50-'51. Link, Knnth, Ho:ffmansegge, Hornschucb, 
Bernhardi, Koch, Sturm, Schauer, Kunze, Ledebour, Wahlenherg, B. Delessert. Am. 
J. Sci., II, xu1, 44, 45, 48. 
1853. 
Botanical Necrology for 1852-'53. A. de Jussieu, M. A. Richard, Presl. Am. J. 
Sci., II, XVI, 426-427. 
1854. 
Obituary Notices of Dr. Wallich and Professor Reinwardt. Am. J', Sci., II, XVIII, 
133. 
Botanical Necrology for 1854. Fischer, Moricand, P. B. Webb, King of Saxony, 
Am. J, Sci., II, XVIII, 429. 
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1855. 
Bot.anical Necrology. Winterbottom, Stocks, Bischoff. Am. J. Sci., II, xix, 129. 
Botanical Necrology for 1854-'55. Dr. Molkenboer and C. A. Meyer. Am. J, Sci., 
Ii, xx, 135. 
1856. 
Obituary Notice of Francois Andre Michaux. Am. J. Sci., II, xxn, 137-138. 
1§357. 
Botanical Necrology for 1856. Wikstrom, von Steudel, Don, Bojer, Dozy, Leili-
mann, Dunal. Am. J. Sci., II, xx1u, 279. 
1858. 
Botanical Necrology for 1857. C. G. de Buzareingues, A. N. Desvaux, E. Desvaux, 
F. W. Wallroth, Targioni-Tozetti, W. G. Tilesius, L. W. Dillwyn, H. D. A. Ficinus, 
M. Graves, Madame de Jessieu, Mrs. Griffiths, J. F. Royle. Am. J. Sci., II, xxv, 
293-294. 
Obituary of Robert Brown. [In part from the Athenreum of June, 1858.] Am. J. 
Sci., II, xxv1, 279-283. 
1859. 
Botanical Necrology for 1858. B. Biasoletto, A. Bonpland, R. Brown, G. A. 
Eisengrein, H. Galeotti, W. T. Gumbell, Mrs. Loudon, E. H. F. Meyer, C. F. A. 
Morren, J. B. Mougeot, C. G. Nees von Esenbeck, D. Townsend, D. Turner, C. 
Zeyher. Am. J. Sci., II, xxvu, 442-443. 
Obituary Notice of Nuttall and Dr. Horsfield. Am. J. Sci., II, xxvm, 444. 
1860. 
Botanical Necrology for 185!). C. A. Agardh, A. Henfrey, T. Horsfield, A. L. S. Le-
june, T. Nuttall. Am. J. Sci., II, XXIX, 441-442. 
1862. 
Botanical Necrology for 1861. F. Doppe, A. E. Ftirnrobr, H. von Donnersmarcki 
J. . Renslow, Prince Salm-Dyck,· M. Tenore, .J.M. C. Marquis de Tristan, G. W. F. 
Wenderoth, R. B. Van den Bosch, W. H. DeVriese, C. L. Blume, E. James. Am. J. 
ci., II, XXXIII1 427-42 . 
1 63. 
Botanical Nereology, 1 62. Blytt, Borrer, Mackay, von Kieser, Steetz, Tweedie, 
B nj. . Greene, Asahel Clapp, M. C. Leavenworth, C. W. Short. Am. J. Sci., II., 
xxxv, 449-451. 
l 64. 
Botanical Necrology for 1 6:3. Martens, von teven, Moquin-Tandon, Francis Boott, 
Jacque G y. Am. J. ci., II, XXXVII, 2 8-2!.12. 
l 6. 
ci., II., XLI, 1-10. 
L ssing, Torczaninow, Crtiger, Junghuhn, 
ci., II, , .'VI, 
Willh m II nr · II rv y, I ob rt KayeGreville. Am. J. ci., 
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1868. 
Bot:tnical Necrology for 1867. H. P. Sartwell, Chest,er Dewey; Mettenius, von 
Schlechtenual, Kotschy, Gasparrini, Berg, Mandon, C. H. Schultz, Daubeny. Am. J. 
Sci., II, XLV, 121-124, 27i-273. ' 
;__ Obituary Notice of N. B. Ward and G. A. W. Arnott. Am. J. Sci., II, XLVI, 273. 
1869. 
Botanical Necrology for 1868. G. A. Walker-Arnott, Nathaniel B. Ward, Edward 
Poeppig, Dr. Schnitzlein, Fran1,.1ois Delessert, Horace Mann. Am. J. Sci., IT, XLVII, 
140-143. 
1870. 
Botanical Necrology for 1869. Antonio Bertoloni, Guiseppe Moris, J.E. Purkinje. 
Am. J. Sci., II, XXIX, U!9. 
Obituary Notice of Prof. Francis Unger. Am. J. Sci., II, XLIX, 410. 
1872. 
Botanical Neei·ology, 1870-1871. Unger, Leveille, Perottet, C. Miiller, Ruprecht, 
von Hugel Ander1>on, Miquel, Lantzius-Beninga, SchuU.z-Schultzenstein, Wilson, 
Hartweg, Rohrbach, Milde, de la Sagra, Lecoq, Reissek, Sowerby, Seemann, Lenor-
mand. Am. J. Sci., III, III, 151-154. 
1873. 
Botanical Necrology for 1872-'73. M.A. Curtis, A. F. Spring, Hugo von Mohl, de 
Brebisson, R. Wight, Reuter, Oersted, Gris, Welwitsch. Am. J. Sci., III, v, 391-397. 
John Torrey; A Biographical Notice. Proc. Am. Acad., IX, 262-271. [Am. J. Sci., 
III, v, 411-421.] 
OQituary Notice of John Torrey. Naticn, No. 403, p. 197. 
William S. Sullivant; A Biographical Nothie. Proc. Am. Acad., IX, 271-276. [Am. 
J. Sci., III, VI, 1-6.] . 
Obituary Notice of Elias Durand. Am. J. Sci., III, VI, 316-317. 
Louis Agassiz. Nation, 1873, 404-405. 
1874. 
Botanical Necrology for 1873. John Torrey, W. S. Sullivant, E. Durand, J. L. 
Russell, H. J. Clark, I. F. Bolton. Am. J. Sci., IfI, vn, 239-240. 
Notice of death of Joshua Hoopes. Am. J. Sci., III, vu, 600. 
Death of Prof. C. F. Meissner. Am. J. Sci., III, VIII, 72. 
Obituary. Death of Prof. Jeffries Wyman. Am. J. Sci., III, VIII, 323-324. 
Jeffries Wyman. Memorial Meeting of tbe Boston Society of Natural History, 
October 7, 1874. Address of Prof. Asa Gray, pp. 9-37. [Am. J. Sci., III, IX, 81-93, 
171-177.] Proc. Bost. Soc. Nat. Hist. 
Obituary Notice of Jeffries Wyman. Nation, No. 480, p. 170. 
Charles Robert Darwin. Amer. Nat., VIII, 475-479. 
1875. 
Botanical Necrology for 1874. Geo. Aug. Pritzel, Rev. R. T. Lowe, Mrs. Hooker, 
J. T. Maggridge. Am. J. Sci., IIT, IX, 68-69. 
Obituary of Daniel Hanbnry. Arn. J. Sci., III, rx, 476. 
Obituary of Gustav Thnret. Am. J. Sci., HI, x, 67. 
John Edward Gray. An Obituary Notice. Am. ·J. Sci., III, x, 78-80. 
824 BIOGRAPHICAL MEMOIRS. 
1876. 
Botanical Necrology for 1875. I. A. Lapham, F. G. Bartling, A. Bureau, J.E. 
Gray, J.C. M. Grenier, D. Hanbury, R. F. Hohenhacher, Lieut. Gen. Jacobi, E. F. 
Nolte, Gustav Thuret, A. Brongniart. Am. J. Sci., III, XI, 326. 
1877. 
Botanical Necrology for 1876. A. 'l'. Brongniart, J. J. Bennett, C. G. Ehrenberg, 
L. Fliekel, E. Newman, J. Carson, W. Hofmeister. Am. J. Sci., III, XIII, 237,238. 
Obituary Notices of Lady Smith and Joseph de Notaris. Am. J. Sci., III, xm, 
321-322. 
Obituary of Alexander Braun. Am. J. Sci., III, xm, 471-472. 
Obituary Notice of H. A. Weddell and P. Parlatore. Am. J. Sci., III, x .. v, 429. 
Obituary Notice of George Hadley. Am. J. Sci., III, xiv 499. 
1878, 
Bot~nical Necrology for 1877. Mrs. M. E. Gray, Pleasance Smith, G. de Notaris, 
W. Hofmeister, A. Braun, E. Bourgeau, T. Lestibudois, H. A. Weddell, F. Parlatore, 
J. Darby. Arn. J~ Sci., HI, xv, 225. 
Obituary Notice of Elias Magnus Fries, Am. J. Sci., III, xv, 320. 
Obituary Notice of Dr. Thomas Tomson. Am. J. Sci., III, xv, 4tl4. 
Biographical Notices. Charles Pickering, Elias Magnus Fries. Proc. Amer. Acad., 
xm, 441-454. 
1879. 
Biographical Memoir of Joseph Henry, prepared in behalf of the Board of Regents. 
Smithsonian Report for 1878, pp. 143-158; Congressional Record., March 4, 1879, 3-10. 
Botanical Necrology for 1878. E. M. Fries, L. Pfeiffer, A. Murray, A. Bloxarn, 
F. V. Raspail, S. Kurz, M. Durieu, Charles Pickering, M. Seubert, T. Thomson, G. 
Zanardini, R. de Visiani, B. C. DuMortier, E. Borszczow, .J. McNab, S. T. Olney, J. 
W. Robbins, J. Bigelow. Am. J. Sci. III, xvn, 177-180. 
Dr. Jacob Bigelow. Am. J. Sci. III, XVII, 263-266. 
Obituary Notices of Reichenbach, Itzigsohn, Angstrom, Buek, Schimper, Grisebach, 
Koch, Moore, Bigelow, Robbins. Am. J. Sci. III, XVIII, 158. 
18 o. 
Botanical Necrology for 1879. W. T. Feay, J. Bigelow, J. W. Robbins, H. Itzig-
sohn, J. Angstrom, H. W. Buek, H. G. L. Reichenbach, H. R. A. Grisebach, T. Irm-
isch, E. Spach, K. Koch, D. Moore, E. Feozl, J. Miers. Am. J. Sci. III, XIX, 76-78. 
Botanical Necrology fo.r 1 79, Additions. F. Lindheimer, C. H. Godet. Am. J. 
ci. Ill, XIX, 158. 
Obituary Notice of General Munro. Am. J. Sci., III, XIX, 331-33 . 
B tanical Necrology for 1 John Car y, Coe F. Austin. Am . J . .'ci., III, xix, 
421-423. 
8 2. 
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1883. 
Some North American .Botanists. John Eatton Leconte. Bot. Gazette VIII, 197-199. 
1884-. 
Botanical Necrology in part for 1880, 81, 82, 83. C. F. Austin, C. C. Froi,t, J. 
Carey, S. B. Mead, A. Wood, T. P. James, E. Hall, J. S. Tomma.sini, Gen. Wm, 
Munro, W. P. Scbimper, E. Hampe, N. J. Andersson, R. Fortune, L. Rabenhorst, M. 
J. Schleiden, M. P. Edgeworth, H. C. Watson, P. G. Lorentz, 0. W. Sonder, J. 
Decaisne, G. H. K. Thwaites, C. Darwin, S. Cesati, 0. Heer, C. F. Parker, Geo. 
Engelmann. Am. J. Sci., III, xxvn, 242-244. 
George Bentham. Science, IV, 352-353. 
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